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The Action on the reduction of allowables 

in the East Texas field has been delayed 
ShutDown thirty days. Confronted with what it 
Fallacy admits is a grave situation, the Railroad 


Commission of Texas, following its December hearing 
at Austin, has postponed making a decision in order 
that it may have more time to deliberate on the many 
conflicting angles involved in a further reduction in 
allowable. 


The desire of the Commission to proceed cautiously 
is commendable; but is not undue caution being cxer- 
cised? It would certainly seem so in view of the vast 
amount of engineering data already available on under- 
ground conditions in the East Texas field, particularly 
with respect to the trend of bottom-hole pressures in 
relation to the rate of withdrawal. Those familiar with 
underground conditions in the East Texas field and 
who are sincerely interested in seeing that the field is 
produced efficiently realize the urgent need for reduc- 
ing the rate of withdrawal from the pool. Quick action, 
however, is hampered. The Railroad Commission seems 
to be in a dilemma—and for a good reason. 


Factors that involve reservoir energy in a pool may 
transcend in importance all other factors when consider- 
ing the economic life of that pool. This is particularly 
true in the East Texas field. Despite this fact, and the 
mass of data available on the East Texas field that prove 
it to be a fact, there is hesitancy about making a 
further reduction in the daily allowable production. 
The real reason behind this hesitancy and the further 
deliberation of the problem by the Railroad Commis- 
sion is the marginal well law. This law is the obstacle 
that accounts for resorting to shutting down the field 
on four consecutive Sundays, apparently to gather 
more precise data on the rapid decline in recent months 
of bottom-hole pressures in the field. 


So far as the volume of oil and also the energy 
withdrawn from the pool are concerned, these shut- 
downs accomplished what might have been done by 
reducing the allowable daily production in the ordi- 
nary manner. To attempt to deny this must be con- 
strued as an effort, and a feeble one, to disprove what 
the actual data concerning underground conditions in 
the field show. These data the engineers of the Com- 
mission have compiled from actual records gathered in 
the field over a period of several years. Curves of the 
average bottom-hole pressure and volume of oil pro- 
duced indicate that the present rate of withdrawal 


from the field is too high for continued efficient pro- 
duction. 


Getting down to concrete figures: A study of com- 
piled engineering data on the East Texas field indicate 
that the daily withdrawal should not exceed 375,000 to 
400,000 barrels—and this includes water—to maintain 
a reasonably slow decline of bottom-hole pressure 
whereby water encroachment would be retarded suf- 
ficiently that advantage would be taken of the natural 
water drive in producing the oil, and so conserve 
‘nergy and minimize underground waste. Instead of 
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adhering strictly to this rate of production a minimum 
of 400,000 barrels daily seems to have been adopted 
only as a compromise. Many of the operators in the 
field in the early days in favor of a high allowable were 
not so well versed in or familiar with the importance 
of conserving energy and so were skeptical of the ad- 
vantages to be gained by curtailment. 


In addition to the present high daily rate of produc- 
tion, water is also being produced with the oil in in- 
creasing quantities. It is estimated that at present the 
probable volume of water produced with the oil is not 
less than 75,000 barrels daily. Every barrel of water 
brought to the surface represents an expenditure of 
energy. Much of this energy might be conserved for 
the production of oil. The rapid decline in bottom-hole 
pressure is further accelerated by an increase in the 
quantity of water produced. Quite aside from these 
evils is the fact that all salt water produced with the 
oil must be disposed of in such a manner as to prevent 
pollution. In view of these detrimental effects the in- 
creasing production of water is a very real threat to the 
field. A substantial reduction in water production can 
be made only by retarding the decline in bottom-hole 
pressure. There is abundant evidence to show that a 
reduction in the daily allowable production would 
benefit the majority of operators in the pool and injure 
none. 


A reduction that would effect such a result would 
mean cutting the allowable production of almost all 
the wells in the field below that allowed wells under 
the marginal well law. Almost 75 percent of the wells 
in the East Texas field are already marginal wells, there 
being now some 24,150 wells completed. Of these more 
than 18,000 are in the marginal well class, producing 
twenty barrels or less a day. The average daily produc- 
tion of each of the remaining wells (almost 5900) is 
approximately twenty-two barrels. 


A reduction in well allowables to below that of the 
marginal allowance would, it is feared, draw protests 
and the possibility of court injunctions on the part of 
a few operators. It is this fear that lies at the bottom of 
the delayed action. It is also this fear that has led xo 
the four Sunday shut-downs and partly to the subse- 
quent proposal of a Sunday shut-down for all fields 
in the state. 

In the face of the overwhelming evidence of the seri- 
ous harm that is resulting to the East Texas field by 
continuing to produce at too high a daily rate, it seems 
incredible that the opposition of a small minority group 
of operators should be allowed to stand in the way of 
relieving an onerous condition that jeopardizes the in- 
terests of not only the operators in the East Texas. field 
but of every producer in the State of Texas. 


It is reiterated here that a reduction in daily allow- 
able in the East Texas field will accomplish the same 
results—and probably more efficiently—in energy con- 
servation and prevention of waste that shut-downs 
will; but will it overcome the dissenting opinion of the 
few who would invoke the marginal well law? 


21 








« « HIGHLIGHTS IN OILDOM ,, 





Would Test 


Machinery has been put in motion 
Validity of for — a of Texas’ gas 

waste law. The first step was the 
Texas Gas Law granting of an crder by District 
Judge Ralph Yarborough restraining the Consolidated Gas 
Company, one of the largest companies operating in the East 
Panhandle area, from violating the new order of the Railroad 
Commission fixing gas-producing allowables in the East Pan- 
handle sweet gas area. Judge Yarborcugh’s order also attempts 
to stay federal court proceedings that Consolidated already 
has instituted. It also stays enforcement of the commission’s 
allowable order. 

The Consolidated Gas Company was the one that brought 
the suit attacking, in federal court, the first gas order under 
Senate Bill 266, the gas waste law. The suit was carried to 
the Supreme Court of the United States, which body held 
that the commission could not compel Consolidated to pur- 
chase gas from its neighbors if its own wells could produce 
without waste the gas needed by the company. The Supreme 
Court ruling, however, applied directly only to the commis- 
sion’s orders, not to the validity of the law. The law itself 
never has been tested in the courts. 

Soon after the commission issued its November order, 
again attempting gas proration in the Panhandle, the Consoli- 
dated Gas Company filed suit in federal court to enjoin its 
enforcement. Following several postponements the hearing 
was set for December 20 before a three-judge federal court. 
Desiring, however, to have the law tested in state courts 
rather than federal, state’s attorneys countered with the pro- 
ceedings in Judge Yarborough’s court. The case has been set 
for hearing January 24. 


Marland Invites Governor E. W. Marland of Okla- 
Governors to oe — invited the governors of 

all oil-producing states to participate 
Attend Parley in a conference to discuss “‘ways and 
means to prevent overproduction of oil, and ways and means 
of stabilizing the price of oil to prevent abandonment of 
wells and waste of our oil resources.” The conference will 
be held January 24 at Hot Springs, Arkansas. 


° 
State Helium The Government of Peru has de- 
Monopoly clared that helium existing or which 
in Peru may exist in the country is a state 


monopoly. The Mines and Petroleum 
Department will investigate oilfield gases, and oil companies 
are required to submit half-yearly reports on the analyses of 
gases found. 


e 
Oppose Move Attempts by representatives of the 
to Eliminate United States Treasury Department 
Depletion to have eliminated from the revenue 
Allowance law depletion allowance for oil and 


gas is meeting with strong opposi- 
tion from members of the petroleum industry. It is stated 
that such action would affect seriously any planning for fu- 
ture investments in exploratory or wildcat work. 

In a recent letter to President Roosevelt, Secretary Mor- 
genthau of the Treasury Department said he recommended 
in 1933 that the depletion provisicn be repealed, but Con- 
gress had done nothing about it. He again is recommending 
that action be taken. 


s 


To Stimulate The Roumanian government, con. 
Exploration cerned about the decline in prodyc. 
tn Rowmemics res oe! petroleum, has drawn up a 
ecree-law designed to stimu'ate ox. 
ploration. The new measure guarantees to explorers a mini. 
mum area of 2500 hectares in districts where petroleum js 
known to exist. This more liberal attitude on the part of 
the government already has resulted in numerous applica. 
tions for exploration areas. 


When pipe line companies declined 
Flares Again 4 take og in _— of allowables 
rom wells on the Louisiana side of 
at Rodessa the Rodessa field and voluntarily cut 
runs from Miller County, Arkansas, wells to 200 bbl. each, 
it was thought that the production situation along the bor- 
der of the two states had been settled. Now, however, the 
controversy has flared up anew. 


One pipe line company was reported to be taking runs 
from two Louisiana wells whose preduction totals 1570 bbl., 
as compared to 1056 bbl. earlier. The federal tender board at 
Kilgore is said to be planning to take up the matter with 
Washington headquarters, as the oil was to be routed into 
Texas, thereby giving the matter an interstate angle. 


Quota Problem 


Declines in production and the policy of pipe line com- 
ponies in limiting purchases in Miller County apparently will 
take care of the excess production there. The Arkansas Board 
of Conservation recently deferred until January 1 an alloca- 
tion of production originally scheduled to go into effect 
November 16. 


The J. G. White Engineering Cor- 
Plant for — of New —s ag * ~ been 
awarded a contract for the design 
Venezuela and construction of a 20,000-ky. 
power plant for The Venezuelan Oil Concessions, Ltd., a 
subsidiary company of the Royal Dutch-Shell group, oper- 
ating in Venezuela. The Venezuzlan Oil Concessions, Ltd., 
now operates an extensive field on the eastern shores of Lake 
Maracaibo, approximately 60 miles south of the city of 
Maracaibo, Venezuela. 

The boilers of the new plant are designed to be operated 
either with natural gas or oil from the adjacent oil fields, and 
as this fuel is of low cost, the station is designed primarily 
for simplicity and reliability and of moderate first cost. 

A 1500-ft. channel is being dredged to deep water in the 
lake for 4 suitable supply of condensing water. The waters 
of Lake Maracaibo are brackish and a special evaporating 
plant has been designed to provide make-up water for the 
boilers. 

The distribution of power from the plant to the oil wells 
will be by means of a 33,000-volt double-circuit steel-tower 
transmission line 35 miles long. 

The oil wells are situated along the length of the line and 
the high tension power from the transmission line will be 
reduced in eight sub-stations for local distribution and to 
service transformers for small adjacent groups of wells. 

The four 5000-kw. turbo-generators and the four 1000- 
hp. boilers, as well as practically all machinery and materials, 
are being manufactured in the Unitcd States. 
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No other bearing com- 
pares with Americans 
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other bearing can so easily 
withstand the tremendous pun- 
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Americans are heavy-duty roller bearings 
...built from a super alloy steel... 
designed specifically for oil-field service. 
No installation, no matter how difficult, has 
ever found the limit of their strength. 


Do as 30 other manufacturers of drilling 
equipment do... RELY ON AMERICAN 
HEAVY-DUTY ROLLER BEARINGS! 


THE AMERICAN ROLLER BEARING COMPARY 


PITTSBURGH, PA. 
Pacific Coast Office: 321 W. Pico St., Los Angeles 
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Ecuador Grants The Ecuadorian Government has 
New Oil granted to the International Petro- 
Concession leum Company of Toronto, Canada, 

an oil exploration concession of ap- 
proximately 500,000 acres along the seacoast. The Interna- 
tional Petroleum Company owns a substantial interest in the 
National Carare Company, Colombia, and will explore 38,000 
acres owned by that company in the State of South San- 
tander. 


© 
Second Iraq 


Pipe Line a 
Possibility 


Terms of a concession granted Brit- 
ish Oil Development Company, 
Ltd., by the Iraq government stip- 
ulate that a means of transporting 
oil to the Mediterranean must be provided by October, 1939, 
in event marketable oil is found in sufficient quantities to 
justify. Either a pipe line or railway wou!d be constructed, 
and indications are that it would be the former. 


Although large productive areas have been proved, the 
crude is not marketable as it contains seven percent sulphur. 
The technical staff of each of the various iaterests associated 
with Mosul Oilfieids, Ltd., the holding company, is making 
studies in an effort to determine a means of treating the oil 
so that transportation by pipe line to deep water will be 
practicable. 


© 
Government The federal court at Los Angeles has 
Wins Elk Hills decided for the government in its 
Suit suit against the Standard Oil Com- 


pany of California for title to the 
Elk Hills oil land held by the latter. Federal Judge Leon 
Yankwich has held that the state, in obtaining the land from 
the federal government for school purpes-s, had no right to 
turn it over to private interests. 

Damages of $6,164,102 were assessed. Of this amount 
$1,896,819.67 was assessed jointly against the Standard Oil 
Company and two individuals, Clara Fairbanks and Frank J. 
Raneny of El Paso. Interest on the claim, which would have 
doubled the damages, was denied the government. 


© 
Recommends Recommendations have been made 
Exploration by the Brazilian-Bolivian mixed 


commission to their respective gov- 
ernments to undertake the study and 
exp!oration of petroleum deposits in the sub-Andean zone 
from the Parapeti River northward to the Bolivian border. 


The recommendaticns are that the two countries appoint 
and jointly pay the expenses of a mixed technical commis- 
sion to undertake the studies, the conclusion indicating that 
$1,500,000 should be appropriated for the studies and expler- 
ations, likely to extend over a three-year period. 

Should the studies and explorations lead to commercial 
exploitation, the Government of Bolivia, in recompense for 
Brazilian aid in the preliminary phase, is ob‘igated to organ- 
ize mixed Brazilian-Bolivian companies to exploit the petroli- 
ferous areas, to refine the petroleum produced, and, after 
satisfying Bolivian requirements, to supply the Brazilian mar- 
ket. Petroleum not marketed in Brazil or Bolivia then may 
be exported in free transit through Brazil, preference bzing 


given under equal economic conditions to the Santa Cruz- 
Corumba route. 


in Bolivia 


24 


a 


In addition, the recommendations provide that Bolivia shal] 
consent to the construction of a pipe line from the petroleum 
fields to the Brazilian frontier or a port on the Paraquay 
River. 


° 


Open University University of Texas lands, scattered 
Lands for se nine tes poe rin have 
. een opened for geophysical exp'ora. 
Geophysical tion until February 15, it “eo grane 
Work announced by the leasing board of 
the university. This action was taken to enable prospective 
bidders at the public auction sale to be held at Austin next 
February to acquire more information concerning the lands, 
In all there will be 53 blocks. 
Those tracts now open for exploration are: 


Andrews County: Blocks 1, 2, 9, 10, 11, 12, and 13, 

Crane and Ector counties: Blocks 30, 31, and 35. 

Reagan, Upton, and Crockett counties: Blocks 1 to 13, 
inclusive; 29 to 33, inclusive; 49, 50, 51, and 58. 

Terrell County: Blocks 34, 35, 36, and 37. 

Oper: for geophysical exploration also is that portion of the 
Huntington lands south of Jones Bay, Galveston Ccunty, 


® 
Another Pennsylvania grade crude suffered 
Reduction in another reduction in price on 
Pennsylvania December 1, the third in recent 


: months. The reductions, rangin 
Grade Prices from 15 to 18 cents, were petit 
by the Joseph Seep Purchasing Agency of the South Penn 
Oil Company and other purchasers stated they would reduce 
their prices accordingly. This latest price cut was the result 
of a decrease in refinery demand, it was stated. 

The new prices are as follows: Bradford and Alleghany 
districts, $2.20 a bbl., a decline of 15 cents; Eureka pipe 
lines, $1.82, a decline of 18 cents; Southwest Pennsylvania 
pipe lines, $1.88, a decline of 17 cents; and Buckeye pipe 
lines, $1.70, a decline of 15 cents. The price of Corning 
grade crude is unchanged at $1.27. 


© 
Petroleum Means of effecting even closer rela- 
Electric Power tionship between the clectric power 
Club Meets and petroleum industrizs, the pres- 


ent and future status of electric 
power in relation to the production, transportation, and re- 
fining of crude oil were among the matters claiming atten- 
tion of those in attendance at the annual meeting of the 
Petroleum Electric Power Club at Shreveport, Louisiana, 
December 10. 

At the closing session reports of the standing committees 
were heard and officers elected for the ensuing year. 

The new officers are: C. N. Robinson, Oklahoma Public 
Service Company, Tulsa, president; O. W. Jones, Central 
Power and Light Company, Corpus Christi, Texas, vice-presi- 
dent; H. E. Roberts, Empire District Electric Company, 
Joplin, Missouri, secretary-treasurer. 

Directors for the 1938-39 term are: W. H. Stueve, Okla- 
hema Gas and Electric Company, Oklahoma City; H. E. 
Roberts; George H. Weckel, Kansas Gas and Electric Com- 
pany, Wichita; F. A. Graham, Kansas City Power and Light 
Company, Kansas City; J. E. Elliott, Southwestern Gas and 
Electric Company, Shreveport, Louisiana; E. A. Armstrong, 
Public Service Company of Northern Illinois, Chicago. 
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Latest Activities In The Oil Fields 


Another South Texas field was opened by No. 7 Seeligson 


of the Magnolia Petroleum Company five miles east of the 


Premont field in Jim Wells County. The well flowed ap- 
proximately 200 bbl. of 36.5-gravity oil in 13 hours through 
perforations and is producing from a depth of 6585 to 
6595 ft., after plugging back from 8165 feet. 


© 
C. C. Dorr et al’s No. 1 Payton, wildcat test in northern 
Pecos County, Texas, N¥%2 N'% 99-8-H&GN, flowed by 
heads through tubing at the rate of 40 bbl. daily. The total 
depth is 2037 ft. in sand found at 2005 feet. 


One mile west of the Letsch area in Russell County, Kan- 
sas, Shields et al’s No. 1 Giese, SE NE 28-14-13, has opened 
what appears to be a prolific new area. After a 5000-gal. 
acid treatment the well pumped at the rate of 2145 bbl. 
daily. The total depth is 2915 feet. 


& 

Several months ago H. F. Wilcox Oil and Gas Company 
completed No. 1 T. J. Gilliam in the Batesville district, 
northwestern Zavala County, Texas. It flowed at the rate of 
5000 bbl. daily of low-gravity oil from a depth of 3496 
feet. The producing formation was thought to be the Ed- 
wards lime, but is now recognized as Georgetown lime. The 
well soon went to water; however, early in December the 
same company completed No. 2 Gilliam, a southwest offset, 
at a depth of 3977 ft. in porous saturated Edwards lime. 
The first well will be deepened immediately to the same 
formation. The district is far removed from any other pro- 
duction. 


One and a half miles southeast of the Denver pool, 
Yoakum County, Texas, Toddie L. Wynne’s (American Lib- 
erty) No. 1 Thomas flowed 281 bbl. in 36 hours when tested 
after treatment with 1000 gal. of acid. The total depth of 
the well is 5030 feet. Southeast of this well, the same opera- 
tors’ No. 1 Willard had a showing of gas at a depth of 4700 
ft. and is drilling ahead. 


Ohio Oil Company’s No. E-3 Kern County Land Com. 
pany in section 14, 30-25, two and a half miles northwest 
of Ten Section field, California, was completed November 
20, and tested. It flowed 2267 bbl. daily of 37-gravity oil 
through a 1-in. bean. The total depth of the well is §175 
feet. The area proved by the new well is classed as a new 
field, rather than an extension of Ten Section, and has been 
named Canal Field. A spacing program of one well to 29 
acres has been adopted. 

& 

The deep producing zone in the Kemp City (KMA) field, 
Wichita and Archer counties, Texas, has received several 
further extensions during the last month. The most signifi. 
cant is No. 1 Hodges of the Burk Royalty Company, which 
extended the field three-fourths of a mile southeast into 
territory previously regarded as unlikely to produce. The 
total depth of the well is 3924 ft. in sand topped at 3999 
feet. The proved area on December 14 was approximately 
44 square miles. 

* 

Possibility of helium production in Hunter Valley, Canada, 
has aroused the interest of officials of Alberta and of the 
Dominion government. Hunter Valley Oil Company, Ltd, 
discovered high-pressure non-inflammable gas at a depth of 
8282 ft. in their well 65 miles west of Olds, Alberta, Canada, 
just before shutting down for the winter. The nature of the 
gas will not be positively determined until March when the 
well will be re-opened. Helium is found in small quantities 
in wells in Turner Valley, but carbon dioxide and nitrogen 
seldom are found there. 

% 

T. D. Humphrey’s No. 1 Jeffery has opened a new pool 
in Young County, Texas, seven miles northeast of Graham. 
Initial production was estimated to be 1500 bbl. daily, from 
a total depth of 3932 feet. The nearest production is three 
miles away. 











AVERAGE CRUDE PRICES 
California Louisiana 
Hills” g1.19-1.43 Rodessa § -Ls 
Playa Del Rey 80-1.16 Gulf Coast... .84-1.41 
Coalinga -70- .90 North Louisiana .90-1.22 
Signal Hill .80-1.21 Illinois... 1.35 
Montana 1.35 Retake 1.40 
Wyoming .97-1.30 cliente 122 
Colorado .. 1.12-1.18 Ohio 
New Mexico -78-1.08 il 1.25 
gc Central ... .96-1.20 Michigan 1.27 
Panhandle . 91-1.08 Pennsylvania 
Gulf Coast. 9641 Bradford 2.20 
Darst Creek ............ 1.09 Southwest 1.88 
East Texas ............. 1.35 Eureka . 1.82 
___, EUS ile enter 73 Buckeye 1.70 
Kansas ................... .98-1.30 Corning ...................... 1.27 
Oklahoma ............... .98-1.30 West Virginia ............. 1.67 
— os ee Canada ...... ...2.10-2.17 















DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in Barrels) 
B. of M. Week Week Week 
Dept. of Int. Ended Ended Ended 
Colculations Der. 4, Oct. 30, Dec. 5, 
(December) 1937 1937 1936 
OT 588 800 556.100 586.750 529 100 
KANSAS... .eeemneceeeeereereee 186.000 _ 168.800 _ 185.600 __ 160.209 
Panhardle Texas..........  ....--00+-+- 67,700 79.000 62.050 
DR ec,  <aanacalan 72 350 73,200 65.70" 
West Certral Texas..... _ .......-... 3°,450 34.700 33,60 
_ & ee 190 050 217 350 157 650 
W-st Cortral Texas...... —............ 91.400 119.200 83 90" 
BE cis: §«=—«isiainsine 416 900 482 950 444,000 
Mouth wet Texas...ccccce  eveceeeness 240 €00 268.500 175,0°0 
Coastal Texab.......ccccce --seceeer-+ __ 191,900 __ 204,900 __ 153,950 
TOTAL TEXAG....... 1,399 800 1,304 350 1.470 800 1,175 850 
North Lovisiara......... Pe es tee 74.900 76,250 79,700 
Co~stal Louisiana......... ee _171,400 167,750 _ 159,20 
TOTAL LA.......0.00-- ~ 244 000 246.200 244,000 —_ 289,000 
Arkansas ~~ 33,900 44,100 48,650 27,700 
5 ee 126,200 137,000 133,300 114,90 
Michigon....... — AV.S00 FR.750 5A 300 29,7 
Lae 47.100 48 700 57,400 46.600 
“ie ntara......... 15,800 15,750 17.650 1x.! 
Colorado............ ves 4 400 4 300 4,150 8,400 
New Mexiv0..............000 104,100 _104.750 103,350 —_ 82,6at 
TOTAT. EAST OF 
CAL  Foecececssesseneneve 2.811,900 2 83.900 2: 905.950 —_2 427.200 
oe ee 679.400 703.100 697,000 573,000 
TOTAL: UD. Bunce 3,491,300 3,387,000 3,602,950 8,000,200 
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“Caterpillar” Diesel Engines are serving the oil and other 
‘ndustries in every quarter of the g‘obe. And the chief 
reasons for their widespread popularity are: (1) matchless 
operating economy, (2) thorough dependability, (3) mini- 
mum maintenance, and (4) long service life. 

Shown here are two D8800 Diesels in service at Suez, 
Egypt, owned by the California-Texas des Petroles, SAE. 
The plant is a fueling station for ships using the Suez 
Canal. Diesel and bunker fuel oils are pumped to ships 
from land storage tanks, or transferred from one tank to 
another. Each engine is direct-connected to an 8-inch pump, 
and piping is so arranged that either pump may be operated 
independently or both operated together as a 2-stage unit. 
The engines also act as boosters for the pumps on the 
tankers when discharging for storage. 

Each engine consumes only 214 gallons of low-cost 
Diesel fuel per hour . . . once more proving that Diesel 
power, as perfected by “Caterpillar,” costs only one-half 
to one-fourth as much as other readily available types. For 
further information, on drilling or line-pumping power, get 
in touch with our nearest dealer or direct with us. 


SEVEN ENGINE SIZES — 44 TO 160 HORSEPOWER 
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Summary of Petroleum Statistics and Field Activities 
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U. S. Daily Average Production 


3,550,000 
3,400,000 
3,250,000 
3,100,000 
2,950,000 


Daily Average Crude 
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U. S. Crude Oil Stocks 























Gasoline Stocks in U. S. Refineries 







































































| 330,000,000 | 
- Paid wm 50,000,000 
315,000,000 1 
- 4 40,000,000 
we 300,000,000 = 
— 
aA — 
285,000,000 = 30,000,000 
jaa) 
| 270,000,000 | 20,000,000 
. SS wv ie ° 
4 e - a “te ~ ~ . 
SEG Seg sPays 
«o — 
Above statistics supplied by the American Petroleum Institute. 
. s — . ° 
Summarized Operations in Active Fields for November, 1937 
| | | : 
FIELDs | Compktions | Producers Rigs Drilling Depth of No. Casing Gravity Type of 
| Wells Production Strings | of Oil Tool Used 
Texas a _ 4 | a 
Ee a See oe ee ee 264 259 35 86 3500-3700 2 40 | Rotary 
NE ag a ai'aie bw id's aude wrmia Ro 53 45 15 50 1554-2900 2 22 | Rotary 
NN os i dielwa tee acalvickene 4 23 12 2 8 660-1800 l or 2 40 Rot.-Cab. 
SINE gc s.: saateis stealdis Gis dietaras 80 78 55 178 1700-3900 2 40 | Rotary 
BOTMSIO COUNTY. ..0. nc ccccsscees P | 17 17 3 13 4900-5900 2 38 | Rotary 
a re “a 31 29 18 56 3922-5878 | 2 or 3 21-54 Rotary 
IN gos. 5.050 63 43:9 9 alee kre xiars 39 39 11 25 2850-3450 2 and 3 30-38 Rot.-Cab. 
rere | 35 35 4 30 4230-4361 2 } 16-24 Rotary 
OKLAHOMA 
DINED, i056 ees bese newoua aes | 5 | 5 1 4 6450-6682 3 39 | Rotary 
Fitts Pool. Dale iktn ia a atarblaeiacareleek alae 34 29 7 15 1800-4488 2or3 | 38 | Rotary 
ee ee 2am 13 | 9 3 20 | 380-2850 2 37.5-40 | Rot.-Cab. 
KANSAS 
ee ee ‘ 45 42 13 50 2926-3435 2and 5 32-37 Rot.-Cab. 
NN is ign laiew a ererelwniw.aiecs ‘ 28 | 22 } 7 37 3222-4085 2 and 5 42-48 Rot.-Cab. 
al teal slate a 5 | 5 2 8 3300-4375 2and5 | 42-48 Rot.-Cab. 
LovistaNa-TEXAS-ARKANSAS } | 
Nk cia, h orca cs snare: ues Gash 41 | 40 12 49 5950-6450 3 | 39 | Rotary 
New Mexico | } 
ae en 45 43 } 15 115 | 3150-4030 3 30-34 | Rot.-Cab. 
CALIFORNIA | 
Kettleman Hills.................. 1 1 3 15 8300-8730 3 or 4 40 Rotary 
V ilmineton | 24 24 21 25 3500-4000 2 and 3 18-20 Retarv 
- es e,e 
Field Activities by States for November, 1937 
STATE Completions Producers Locations Rigs Drilling Wells Production, 1936 
November O.tober | November October November October | November October | November October | (In Barrels) 
Arkansas.............| 24 19 | 19 15 | 20 27 s«|| 15 19 59 62 | 10,461,000 
ere 103 150 | 95 128 | 155 169 | 114 140 259 249 } 214,883,000 
ere l 6 0 0 | = <s | 1 2 36 37 1,670,000 
eee 72 96 54 62 | ; j ? 4,452,000 
Indiana.... ; 22 15 12 7 cies pedis 2 2 32 28 795,000 
SS See 263 298 | 209 236 192 303 64 74 369 429 } 58,226,000 
. Pree 117 105 | 77 66 wae sana 16 15 90 S4 | 5,653,000 
J.ouisiana........ a 104 96 | 74 76 104 129 46 47 236 267 } 79,980,000 
NS errr ere 83 100 63 72 84 99 54 60 173 175 11,852,000 
ee rere 4 ; 0 Pa Paes oe 4 5 13 12 Gas Prod. 
ee. See | 17 23 14 26 4 5 64 71 5,632,000 
New M.xivo...... 53 67 49 60 21 28 163 161 27,134,000 
New York...... ; | heats a | a ; ware: ar wee aus phe ne } 4,63, ,000 
ae ntsc ean’ | 136 144 90 102 Ame asi 67 68 218 221 | 3,834,000 
Ohlahoma....... cow 216 254 164 194 216 214 43 53 | 381 392 | 206,032,000 
Pennsylvania. ; Be ie ; ie a mn Pas me | 15,830.000 
Texas aka oaks 1199 1516 997 1237 | 1116 1625 404 471 1537 1741 391,097,000 
West Virginia... 123 100 112 2 are bass 32 37 205 202 3,903,000 
Wyoming....... a 10 10 9 _ _ aa 10 10 72 69 13,650,000 
_—— _— e Ten are a ie : Oe ee: Se ie ial 
TOI, .00 2552 3004 | 2038 2369 | 1887 2566 902 1036 3907 4200 993,942,000 
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Dowell was all set for the Illinois play. Three years experience there gave 
it the background to meet the emergency ane quickly solve the treating 
problems of the new Bdsin Field. | iat ra 

Dowell knows precisely how-to ger/maxin or 
acid. It is rendering t lis vic yith—a_| 
completely new equipment. jy 
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Being always “on the 
oil producers in all li 































Dowell “on the job” at Lawrence- 
ville, Wlinois. To serve thousands 
of producers in this country, 
Mexico and Canada, Dowell 
operates over 225 pieces of auto- 
1 motive equipment—service that 
is national in scope. 
e ° + 


District Office for Iinois at ‘ : Mem > 4 

lowrenceville. Treating Stations == 4 
ot Lowrenceville and Flora. Tele- i ~s i : 
Phone, both places, 281. —_ _: 


DOWELL INCORPORATED - Subsidiary of THE DOW CHEMICAL COMPANY « Executive Office: MIDLAND, MICHIGAN - General Office: KENNEDY BUILDING, TULSA, OKLAHOMA 
IN MEXICO .. . DOWELL SOCIEDAD ANONIMA, Son Juan de Letran No. 6, Desp. 101, Apartado Postal 24-24, Mexico, D. F., MEXICO 
Esquina: 2a - 6 3a. Avenidas. La Isleta. Apartado Postal 438, Tampico, Tamaulipas, MEXICO 


*Trade Mark Registered U. S. Patent Office 












ADA, OKLAHOMA * ARTESIA, NEW MEXICO Qo PHONE, WRITE OR CALL AT ANY OF THE FOLLOWING OFFICES: “O& BORGER, TEXAS * CALGARY, ALBERTA 
-ODY, WYOMING * EUREKA, KANSAS °* FLORA, ILLINOIS * GREAT BEND, KANSAS * HAYS, KANSAS * HOBBS, NEW MEXICO * LAWRENCEVILLE, ILLINOIS * LONG BEACH, CALIFORNIA 
WcCAMEY, TEXAS « MIDLAND, TEXAS * MONOHANS, TEXAS * MT. PLEASANT, MICHIGAN * NEWTON, KANSAS * OKOTOKS, ALBERTA * SEAGRAVES, TEXAS * SEGUIN, TEXAS * SEMINOLE, 
OKLAHOMA * SHELBY, MONTANA * SHREVEPORT, LOUISIANA * STAMFORD, TEXAS * STONEWALL, OKLAHOMA * TULSA, OKLAHOMA * WICHITA, KANSAS * WICHITA FALLS, TEXAS 


OIL GAS WELL CHEMICAL SERVICE 
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Progress of Major Pipe Line Work 





— 


S an initial step in supplying Chattanooga, Tennessee, The J. F. Pritchard Company has been awarded a contra 
with natural gas to replace the artificial gas now used, for the laying of approximately 22 miles of pipe line eS 
the city council recently granted to the Chattanooga Gas Billings, Oklahoma, for the Continental Oil Compan = 
Company a new franchise valid for 40 years. This franchise ameter of the pipe varies from 4 in. to 20 inches. The ing 


replaces one that had 16 years yet to run. The natural gas ll b ‘ ‘ 
probably will be procured from the Southern Natural Gas will be oxy-acetylene welded by the Lindeweld method, 


Company, and it will be necessary to lay an 80-mile gas pipe a 

line to make the connection. 
The Cities Service Gas Company turned gas into its ne 

© dmond, Oklahoma, li is 10-in. |; ‘ 

Edmond, Oklahoma, line recently. This 10-in. line extends 

The Cities Service Gas Company is constructing a gas from the Oklahoma City 20-in. main line to the Edmond 

booster station in the Depew field of Oklahoma. Three field in section 31-14-3w, Oklahoma County. Approximately 

80-hp. gas engines and compressors are being installed to 12,000,000 cu. ft. of gas is being handled daily through the 

boost the gas pressure from the wells in the field to sufficient °*tension. 

pressure for injection into the main line. Pressures in the 


Depew field have declined to such an extent that the wells - 

no longer will produce against main-line pressures. The new The Michigan Public Utilities Commission recently 

station will make it possible again to handle gas from the granted permission for the Gas Corporation of Michigan to 

field. borrow 100,000,000 cu. ft. of gas this winter from the 
6 Consumers Power Company to prevent a shortage at Mount 


Pleasant, Clare, and Rosebush during months of peak con- 
The Amsco Pipe Line Company has completed a 41-in. sumption. Approval also was given the erganization of the 
pipe line 12 miles in length, extending from the Luby field, ‘Utilities Pipe Line Corporation and the laying of a 14-mile 
Nueces County, Texas, to the company’s Clarkwood station, pipe line to connect Gas Corporation of Michigan lines with 
which in turn connects with the company’s terminal on the that of the Consumers Power Company, bringing gas from 
Corpus Christi ship channel. This gives the field, discovered the Broomfield area. The line was completed on Novem- 
several months ago by the Seaboard Oil Corporation of Dela-,}; ber 29. 
ware, its first pipe line outlet. The capacity of the line is ir Charles M. Sturkey and Warren J. Sommerville of Mount 
4500 bbl. daily. p|Pleasant, J. L. Boone of Ludington, and the Gas Corporation 
of Michigan are the incorporators of the Utilities Pipe Line 
‘Company. 








The White Deer Pipe Line Construction Company, Okla 
homa City, Oklahoma, has been given the contract for lay- 
ing approximately 30 miles of gathering lines to be used in 
connection with a gasoline plant to be erected for the Barns-| 
dall Oil Company near Odessa, Texas. Of the total mileage,, line going to St. Louis, Missouri. The contract has been 
27 miles of the pipe varying in diameter from 2 in. to 10 in.=, awarded to the J. F. Pickett Engineering Company of Kansas 
will be oxy-acetylene welded by the Lindeweld method. City, Missouri. 


The Mississippi River Fuel Corporation is erecting a gas 
[booster station seven miles south of Newport, Arkansas, on 


Building of the Keystone Dam in Nebraska, a PWA A loop is being laid to the Turner Valley, Canada, field’s 
project, has necessitated the Stanolind Pipe Line Company only pipe line outlet, which will increase the capacity of 
taking up 23 miles of 12-in. pipe in the North Platte River the carrier by 300 to 400 bbl. daily. The line is to Calgary, 
Valley between Lewellen and Keystone. The pipe, plus 4000 a distance of 50 miles. The existing capacity of the line is 
additional feet, was relaid around the area in which the 19,000 bbl. daily, and even with a 300- to 400-bbl. in- 
dam is being constructed. The latter is being built at a cost 
of $30,000,000 to provide electric power and for the pur- 
pose of irrigating the Platte River Valley. 


crease, pipe line facilities still will be inadequate, as the 
potential of the wells in the field totals 21,000 bbl. daily. 
‘As a consequence there is considerable talk among independ- 
ry ent operators of laying a codperative line from the field to 
High River, a distance of 14 miles, whence the crude weuld 


The Lone Star Gas Company is laying 19 miles of 18-in. 4. transported by rail to refineries in neighboring provinces. 


pipe line to connect gas wells in the Buffalo, Texas, area 


with the company’s 12-in. carrier from the Long Lake field “ 

to Central Texas. The tie-in will be made near the town of 

Buffalo. Construction work will be in charge of the engi- H. C. Price Company, Bartlesville, Oklahoma, announce 
neering department of the Lone Star. they have been awarded the contract by Ostrom Realty and 


The Lone Star Gas Company recently purchased exten- Construction Company for the electric welding of approxi- 
sive gas holdings in the Buffalo area from the Shell Petro- mately 160 miles of 8-in. for the Shell Petroleum Corpora- 
leum Corporation. tion from the IIlinois-Indiana line to the Indiana-Ohio Line. 
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The Month's Activities In Refining 


Percent Refinery Capacity Operated 


Western Division. 72.8 Percent 


Central Division, 74.7 Percent 


Eastern Division, 80.7 Percent 





HE Amsco Refining Corporation, Corpus Christi, Texas, 

has announced plans for a 6000-bbl. addition to its 
present refinery, increasing its capacity to 10,000 bbl. daily. 
Work has begun on the project, which will be in operation 
by March 1, 1938, at the latest, according to officials of the 
company. It has not been announced what type of unit will 
be installed, but it is believed it will be one for the manufac- 
ture of gasoline. The plant at present is producing painters’ 
naphtha and burning oils. 

% 


The Panhandle Producing and Refining Company has in- 
stalled a new Dubbs cracking unit in its Lueders, Texas, re- 
finery. The new unit is of 1000-bbl. daily capacity and crudes 
from the Rotan and Avoca fields will be processed. 


A 12,000-bbl. capacity acid-treating unit is being installed 
at the Port Arthur, Texas, refinery of the Gulf Refining 
Corporation. 

a 

The Big Spring, Texas, refinery of the Cosden Petroleum 
Corporation is being enlarged by the addition of a 7500-bbl. 
cracking unit, doubling the cracking capacity and increas- 
ing the cracking and skimming capacity to 17,000 bbl. daily. 
The installation will be made by April 1, it is expected. 


The Southwestern Oil and Refining Company is increasing 
the capacity of its Corpus Christi, Texas, refinery to 8000 
bbl. by the addition of a 


Imperial Oil, Ltd., is increasing the capacity of its refinery 
at Regina, Saskatchewan, Canada, by 3000 bbl., making the 
total capacity of the plant 7000 barrels. It is expected to be 
completed in June. The company also will add a new crack- 
ing unit to its refinery at Calgary. 


The Republic Oil Refining Company is adding a combina- 
tion skimming and cracking unit to its refinery at Texas 
City, Texas. The unit will have a daily capacity of 10,000 
bbl. and will increase the throughput to 23,000 barrels. Com- 
pletion is expected by the latter part of May. 


The Magnolia Petroleum Company has been granted per- 
mission by the Oklahoma Corporation Commission for the 
erection of a carbon black plant near Stonewall, Oklahoma, 
in the Fitts field. The plant would have a daily capacity of 
24,000,000 cu. ft. of gas, taking residue gas from the com- 
pany’s natural gasoline plant in the field. 


A 500-bbl. refinery, to be completed in January, is being 
constructed in the South Turner Valley field of Canada by 
Economy Oils, Ltd. The location is on the Century lease, 
28-18-2w5. 


& 
Universal Oil Refining Company of Amarillo, Texas, has 


announced plans for construction of a new refinery at Pueblo, 
Colorado. Jack Harris is 





5000-bbl. unit to the 
plant. The installation is 
scheduled for completion 
by the middle of February. 


Percent Dail 
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Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks 
Week Ended December 4, 1937 


A.P.I. Figures 
(Figures in Barrels of 42 Gal. Each) 


Potential Avg. Crude of Total Fuel Stocks — Stocks 


president of the company 
and H. S. Newman super- 


intendent. 


i Gas and e 
Fuel Oil 


Percent Total 
Operated Motor 


Capacity Runsto Capacity Thousands Thcusands 
Reporting Stills Reporting of Bbl. of Bol. — The Premier Oil and Re- 
The Post Refinery, Post, | Hast Coast... 109 ygaun 61S 44888 | fining Company, Long- 
Garza County, Texas, | MMe Bt ei teres es view, Texas, is construct- 
owned by F.E. Patton, | Heenifst—"— fe age BY ERE | ing a 3000-bbI. skimming 
will be dismantled and _ - ~ameenseee as 2 oo = a —— —_ plant in the Cotton Valley 
moved to Rotan in Fisher | Pore Me oo ganeuy ged aness valle field, Webster Parish, 
County, it is announced. | pooited a a a Louisiana. An absorption- 
The capacity of the plant Ey gael 330,000... 3,820 3,150 type natural gasoline plant 
is 600 bbl. daily. Crude ee tete”~ 3,230,000... 70,198 =: 121,819 will be erected in conjunc- 
will be run from the Rob- A | hin 3,325,000 ...... 68,544 = 121,616 tion with the refinery, it is 
inson field, which has no *Dec. 4, 1936 ..cccccccceee  enooe **3.002,000 —...... 59,326 110,913 


Pipe line outlet, for proc- 
essing in the plant. 


**December, 1936, daily average. 





*Estimated Bureau of Mines’ basis. 


announced. Completion of 
the project is expected by 
February 1. 
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REED ROLLER BIT CO. 
















The old familiar cable-tool rig with its 
extended belt and engine houses 
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By 
LEO H. TOWERS 


Improvements in Methods 

and Equipment Noted Even 

Though Number of Units 
Decreases 





HE number of cable-tool drilling 

rigs in operation has been consid- 
erably reduced in the last ten years; 
however, during that time decided im- 
provements have been made in the en- 
tire range of equipment from the 
smallest cable-tool spudding unit to 
the largest standard rig. 
| A summary of the developments in 



































this newer equipment compared with 
the old, such as was used to drill the 
old Burbank field of Oklahoma during 
j the years 1918 to 1924, includes: 

1. Increased portability of all types 
| of cable-tool drilling units. 

2. Development of spudders. 
3. Increase in the use of internal 
} combustion engines as prime 

movers. 

4. Unitization of several types of 


| drilling machines to facilitate rig- 
ging-up. 





5. The combination of cable and ro- 

tary operations. 

6. Improved fishing tools. 

. Improved or eccentric drilling bit, 
reducing the number of strings of 
casing necessary. 

- Use of whipstocks. 

- Use of colloidal mud behind cas- 
ing. 

- Improved design in high-pressure 
control equipment permitting the 
drilling and completion of wells 
producing large volumes of gas 
and oil without loss of the fluid, 
and affording safety to crews and 
equipment. 


— 




















DECEMBER, 1937 


Developments 


Cable-Tool Drilling 





11. Use of automotive transportation 
in moving equipment and men. 

12. Cementing of casing, not at- 
tempted in early operations. 

Although cable-tool operations in the 
Mid-Continent area have decreased in 
number since the opening of the Semi- 
nole pool, numerous other fields have 
seen increased cable-tool activity. 
Among these the Bradford, Pennsyl- 
vania, water-drive fields have the most 
numerous as well as most consistent 
cable-tool operations. Approximately 
300 cable-tool rigs of various kinds 
have been running in that area for sev- 
eral years redrilling old leases or drill- 
ing the “five spot” wells. Recently 
water-drive operations have been ex- 
tended to the Mid-Continent area near 
Nowata, Bartlesville, and Tulsa in Ok- 
lahoma, and near Wichita Falls in 
Texas. 

For the shallow work in water-drive 
areas spudders generally are used. These 
units afford economy by full, rapid re- 
moval to new locations and by time 
saved during actual drilling operations 
by eliminating such duties as hitching 
and unhitching from the temper 
screw, clamps, and beam, which are 
necessary on a regular machine or 
standard rig. Every conceivable kind 
of drilling machine and power unit has 
been used in the Bradford area, even 
homemade machines and auto-engine 
power units. The larger producing 
companies, however, have modern, im- 
proved machines unitized to give port- 














in Modern 


ability. Tractors are employed to move 
the sections. One operator states that a 
National machine that he had unitized 
moved to and drilled four holes having 
a total footage of 5600 ft. in 26 days’ 
time, a performance that is a good 
record for any type rig. 

Another very active cable-tool terri- 
tory is the Kanawha County area of 
West Virginia. Large gas reserves at a 
depth of 5000 ft. were discovered 18 
months ago. Recently, 104 rigs were in 
operation in this field. Multi-cylinder 
gas engines are employed as power units, 
and most of them are equipped with 
either a countershaft or reduction gear 
unit. A few rigs are still driven by 
steam engines. Drilling tools are like 
those used years ago; for instance, a 
650-ft. cracker or manila cable is used 
on the bottom of the wire line. Of all 
the items on the entire rig the only 
modern pieces of equipment are the 
power unit, the slip-type casing spider, 
slip-type casing elevator, temper screw, 
and clamps. Seventy to 110 days are 
required to complete these 5000-ft. 
wells, which produce 5,000,000 to 
25,000,000 cu. ft. of gas daily. The 
hilly terrain, the small amount of cas- 
ing required, and the low drilling costs 
per ft. preclude the possibility of rotary 
drilling methods being employed in this 
territory. Casing strings are as follows: 

10-in. to 500 ft. 

8 54-in. to 2200 ft. 

7-in. or 514-in. to 4900-5000 ft. 

Absence of water sands and caving 
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formations permits drillers in this area 
to carry open hole from 2200 ft. to 
5000 feet. 

Two years ago the United Fuel Gas 
Company drilled a test well in Roane 
County, West Virginia, to a depth of 
9104 ft. using cable tools. A valveless 
twin-cylinder gas engine was used as a 
power unit and the rig was equipped 
with a hydraulic brake and double 
brake wheels on the bull wheel shaft. 
Casing was set in this well as follows: 

185%-in. to 624 ft. 

16-in. to 1001 ft. 

1334-in. to 1947 ft. 

1034-in. to 4131 ft. 

8 ¥g-in. to 5221 ft. 
7-in. to 6886 ft. 

Several other deep holes have been 
drilled in West Virginia and a major 
operator last year drilled a deep test 
in Virginia, on which a tapered wire 
line was used. 

Some of the most modern cable-tool 
drilling units are used by deep water- 
well contractors around Chicago, St. 
Paul, Minneapolis, Des Moines, and 
other cities in that area. One contrac- 
tor begins with a 30-in. hole and com- 
pletes the well at approximately 2200 
ft. with a 12-in or 10-in hole. Long bits 
and 40-ft. stems are used. One of these 
contractors recently began to use 
18-in., 15-in., and 12-in. bits provided 
with boxes instead of pins. This inno- 
vation, which has proven to be very 
beneficial, was tried because so many 
pins were knocked off drilling hard 
rock that the collars of the long bits 
would be used up before the blade was 
worn away. A double-pin substitute is 
used to connect the stem box to the 
box on the bit. If a pin breaks the sub 
provides a good long neck for which to 
fish. It is not necessary to haul the 
stem to a shop for repairs. A new sub 
is placed in the string of tools and 
drilling continued. 


Eccentric Drilling Bit 


An outstanding item among mod- 
ern cable drilling tools is the eccentric 
bit developed by one manufacturer. 
The bit provides a means of carrying 
a string of casing through several 
water sands. The bit construction per- 
mits the bit to go through the casing 
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and yet drill below the casing shoe a 
hole one inch larger in diameter than 
the next larger size paddle bit would 
drill. This allows sufficient clearance 
for casing couplings. The object of this 
bit is to permit carrying a string of cas- 
ing to a greater depth. Its operation 
briefly is as follows: A 12-in. hole is 
drilled to a water sand. The 1034-in. 
casing is then run and seated on a 
shoulder or bottom. A 10-in. paddle bit 
is put on the string and a 10-in. “rat- 
hole” drilled to a depth of 14 ft. below 
the casing shoe. The paddle bit is re- 
placed by the eccentric bit, and its ac- 
tion “funnels” the hole out to 13-in. di- 
ameter beginning 14 ft. below the shoe. 
After it has begun making the full- 
sized hole it drills a wet hole faster 
than a regular bit due to the fact that 
it is only about half a bit, which per- 
mits it to drop faster and also decreases 
the tendency to stick. When the next 
water formation is reached the 1034- 
in. casing is picked up, the 14-ft. 
shoulder reamed out, and the casing 
lowered to shut off the second water 
stratum. This procedure is repeated as 
additional water sands are encountered. 
Before the casing is lowered Aquagel or 
other mud is placed in the hole and 
forced behind the casing to facilitate 
raising and lowering it. Comment by 
drillers indicates that one string of 
pipe might be carried 3000 ft. or 4000 
ft. by this method. 

As an example of the possibilities of 
this bit in reducing the amount of cas- 
ing required, the drilling of the old 
Burbank pool is compared with the 
drilling of the South Burbank field. The 
South pool, drilled in 1934, has 200 
wells and is situated four or five miles 
from the old pool. The casing programs 
of the two pools are as follows: 





Casing Old South 
Size Burbank Burbank 
20-in. 100 ft 
15'4-in. 900 ft. 
12'4-in. 1400 ft. 38 ft. 
1034-in. 1800 ft. 1424 ft. 
8 54-in. 2400 ft. 2750 ft. 
7-in. 3000 ft. 2834 ft. 











Note that in the South pool the hole 
was carried to 1400 ft. before setting 


A modern cable-tool rig showing the 





entire assembly mounted as one unis 


for portability 
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the first water string and from 1499 
ft. to 2750 ft. before setting the next 
string. This saving was so desirable 
that drilling contracts contained , 
clause to the effect that eccentric bit, 
were mandatory for drilling each well 
in this pool. 

The eccentric bit is made in 5 5-in, 
to 18-in. sizes, inclusive. So far it has 
been used in many localities in Michj- 
gan, Oklahoma, Kansas, and Texas, 
Drilling dry hole in the interim be. 
tween setting the casing through one 
water sand and entering the next water 
stratum speeds up the drilling. More 
hole can be made before pulling out 
due to the fact that the bit will not 
mud-up and stick even in a thick mud, 
A 24-ft. stem replaces the usual 30-ft. 
one. The bit is dressed with a form and 
bit ram. 

Whipstocks are used with cable tools 
in many wells. They are used not for 
directional drilling but to drill past 
tools or casing or to make a window 
through the casing some distance above 
a producing level that was passed up 
when the well was drilled originally. 
This operation is accomplished by fas- 
tening a regular bit to the top of the 
whipstock before lowering into the 
hole. The bit is dressed to the approxi- 
mate shape of a ripper knife on one lug 
only, the other lug being flattened and 
riveted to the whipstock. In one par- 
ticular instance a special whipstock 
was used. Its method of operation is as 
follows: After shearing from the whip- 
stock and drilling out the window the 
bit reaches the bottom of the taper of 
the whipstock. Here it shears a cast- 
iron plug releasing grease from a cylin- 
der. This permits the whipstock to 
telescope a distance of three ft. and 
brings the top down to the point where 
a full-sized window has been drilled 
through the casing, eliminating the 
possibility of bailer or tools sticking. 

Cementing of casing has been very 
beneficial in modern cable-tool drill- 
ing. It has eliminated the entry of 
water behind casing shoes and partially 
eliminated the collapse of casing. In 
shooting and acidizing operations, ce- 
menting affords a factor of safety and 
eliminates hazards formerly prevalent. 

In modern cable-tool drilling the 
available casing is heavier and of bet- 
ter quality than that used in the old- 
time wells. Threads and couplings and 
the grade of steel are much improved. 
There is no need to plug a hole and 
skid a rig because of an unsuccessful 
fishing job. Whipstocking and drill- 
ing past 1100 ft. of 7-in. casing was 
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complished a few years ago in Okla- 
= a. Three sets of tools were lost in 
ner in New Mexico. A whipstock 
with a combination socket in its base 
was run on a string of pipe. Drilling 

ast the three sets of tools permitted 
the pulling of the pipe and whipstock, 
and also with them the three strings of 
is is handled and landed with 
modern slip-type spiders and elevators 
without the former danger of drop- 
ping the pipe and plugging the hole. 

In past years numerous cable-tool 
holes were drilled a foot or more too 
deep and encountered water, thereby 
ruining the well. Today a squeeze job 
using a modern packing head would 
shut off the water whether it be above, 
below, or in the oil formation. 

Pressure control equipment has been 
a big aid in modern drilling. In the 
Texas Panhandle, for instance, its use 
has permitted the completion of gas 
wells of 60,000,000 to 120,000,000 cu. 
ft. daily capacity without hazard to 
men or equipment. 

Portable drilling-in units have a de- 
cided advantage in following the ro- 
tary, which is moved after the oil 
string is run and cemented. These units 
are in use in many areas, notably in 
Kansas where it is preferable to drill- 
in with cable tools because of the low 
pressure of the producing formations. 

Modern cable-tool core barrels have 
retrieved numerous cores used in de- 
termining porosity, permeability, and 
oil content of sand in many areas, par- 
ticularly in the water-flood regions. 

Combination rotary and cable-tool 
rigs have proved very efficient in cer- 
tain areas. A jack-shaft rotary em- 
ployed in West Texas consists of a 
regular cable-tool rig provided with a 
jack shaft ahead of the band wheel to 
drive the rotary table. 

A recent innovation has been the 
unitizing of bull wheel assembly, 
samson post and beam, sand reel, and 
engine into one easily portable and 
efficient assembly. In West Virginia 
and other hilly areas this is particularly 
advantageous because the outfit re- 
quires less space than the conventional 
rig, so saves blasting and other work 
in preparing the location. This design 
uses a chain and sprocket drive from 
the engine. 

Internal combustion engines as prime 
movers are gaining in favor and their 
use adds to the portability of the drill- 
ng unit. Gas, gasoline, or Diesel power 
is used depending upon the availability 
of the fuel for each kind of engine. 

One resourceful Mid-Continent pro- 
ducer recently adapted an inexpensive 
power unit to a drilling machine in 
an unusual way. He observed that on 
various machines using an automotive 
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engine direct-connected by belting to 
the bandwheel a fluctuating power 
resulted that did not provide correct 
pick-up and drop to the tools, so he 
set about to correct this trouble. It 
was due to the fact that the automo- 
tive engine had such a small flywheel 
and of necessity had to operate at a 
low speed. His unit was constructed 
in the following manner: From an old 
gas engine bed plate the cylinder, con- 
necting rod, and crankshaft were re- 
moved. A straight shaft was substi- 
tuted, on one end of which was in- 
stalled a set of steam engine flywheels 
with balances. On the opposite end 
was placed a belt pulley of approxi- 
mately the same diameter as the fly- 
wheels. Adjacent to the flywheels and 
connected by a flange coupling was an 
ordinary 18-in. reversible clutch and 
outboard bearing. On the front of the 
engine base were mounted a pair of 
rails across which was set a V-8 auto- 
motive engine with its clutch and 
transmission, a texrope pulley of 14-in. 
diameter, and an outboard bearing. 
The entire assembly was mounted on a 
pipe skid frame that also served as an 
exhaust chamber for the engine. 
Power was transmitted from the en- 
gine to the flywheel pulley and from 
the reverse clutch pulley to the band 
wheel. The momentum of the flywheel 
gave suitable drilling motion. The flexi- 
bility of power and speed made it avail- 
able for drilling, fishing, and casing 
operations. Gas consumption at six- 
ounce pressure was small. The engine 
was equipped with battery starting. A 
small drum of water and anti-freeze 
solution served as engine cooling water. 
This is but one example of the latest 
trend in this field. The same unit 
could be used to pump beam wells or 
to drive bandwheel or geared powers 
at a nominal cost. 

Cable-tool operations are not so nu- 
merous as in the past; however, in some 
areas there is a definite need for the 
continued use of these tools. The Ar- 
gentine government owns and operates 
40 cable-tool rigs in addition to its ro- 
tary rigs. Some of their cable-tool rigs 
are electrically driven from a central 
power plant. In at least one water- 
flooding area in Oklahoma the use of 
electrically-powered spudders driven 
by purchased power is being consid- 
ered at the present time. Cleaning 
operations and other well repairs are 
done with modern cable-tool units 
even in the deepest wells in all pro- 
ducing areas. 
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The eccentric bit used to make a hole 
below the casing large enough to per- 
mit the casing being carried beyond 

one water sand 








RILLING and production prob- 

lems caused by the unusually 
high gas pressure in the Old Ocean 
field in Brazoria County, Texas, are 
encountered in few other fields. In 
solving these problems Abercrombie 
and Harrison have employed special 
equipment and methods very success- 
fully. The field is being produced 
safely and economically, and the fact 
that neither blow-outs nor injuries to 
workmen have occurred as the result 
of the high gas pressure is a credit to 
the methods employed by the oper- 
ators. 

Since the last article on the Old 
Ocean field appeared in The Petroleum 
Engineer (May, 1937) some notewor- 
thy improvements have been made in 
the production equipment, resulting in 
greater efficiency. 

The Christmas tree assembly now 
in general use in this field consists pri- 
marily of six chokes and several gate 
valves of 10,000-lb. test. With this 
arrangement, the flow of oil and gas 
can be directed from either or both 
wings of the Christmas tree. The three 
chokes in each side of the manifold— 
one at the inner and one at the outer 
end of the flow manifold and one at 


the outer end of a flow wing—reduce 
the pressure in three stages from ap- 
proximately 4000 lb. to the working 
pressure of the separators. 

These six special chokes consist of 
a positive bean on the upstream side 
and an expansion tube on the down- 
stream side. The dimensions of the 
parts follow: 





I.D. Positive 1.D. Expansion 
bean tube 
Choke on flow 
NI Stites 12/64 in. 
Choke at inner 
end of mani- 
| 
Choke at outer 
end of mani- 


Saas , 


Y, in. to 1% in. 


29/64in. % in. to 1% in. 


31/64in. 3 in. to 13 in. 











On each lease the heaters, separators, 
tanks, and power plant are centrally 
placed. On the Bernard River Land 
Development Company lease, where 
four wells have been completed, there 
are four 30-in. by 11-ft. separators of 
1000-lb. working pressure each equip- 
ped with two back-pressure valves 
connected in series. The first valve 
holds the desired pressure on the sep- 
arator, and the second valve reduces 



















Close-up view of casinghead conne, 
tions and pressure gauges 
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in two stages the pressure of the relief 
gas from the first valve. This hook-up 
serves to prevent freezing. 

The standard type of spring-actu. 
ated relief valve is placed on top of 
each separator. This valve is set to re- 
lieve pressure at 1000 pounds. The 
shear relief valve, set to relieve pres- 
sure at approximately 1350 Ib., is sit- 
uated on the drain pipe of each sep- 
arator. This arrangement gives a full 
line opening for relieving pressure. The 
gas would be released from the top 
and bottom of the separators simul- 
taneously, thereby providing an addi- 
tional factor of safety. 

These four separators are manifolded 
so that production from any well or 
combination of wells may be trans- 
ferred from one separator to another 
as desired. Flexibility of the back- 
pressure control permits variation of 
separator pressure from 100 |b. to 
1000 Ib. in order to determine the 
pressure necessary to attain the maxi- 
mum production efficiency of any par- 
ticular well. 

Permanent buildings house the sep- 
arators on each lease. These buildings 
are equipped with heating coils around 
the walls to maintain a constant tem- 
perature. Correct temperature is an 
important factor in handling this 55- 
gravity crude. If heat were applied at 
one particular point during sepafa- 
tion—that is, heating coils within the 
separator proper—a higher tempera- 
ture would be required to minimize 
freezing. On the other hand, this 


PP FF FFF EEL 


Another view of casinghead showing 
arrangement of valves and chokes on 
Christmas tree and the flow 

lines from well 
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Portable high-pressure (10,000-Ib. 
test) mud pump 


o> o> 





pn nacelle 


Special methods success- 
fully applied in Old Ocean 
field have increased effici- 
ency of well operation, im- 
proved flexibility of control, 
and rendered opera- 
tions safer 


higher temperature would cause a 
greater loss by evaporation from a 
crude oil of such gravity. By using 
the heating coil system in the separa- 
tor building, this loss is eliminated and 
maximum production obtained. 


In a further effort to maintain a 
constant temperature in the separator 
building, the walls are so constructed 
that sections may be removed during 
the summer months in order to utilize 
atmospheric heat; however, the heat- 
ing coils remain in place. 

Field fuel lines obtain gas from an 
auxiliary line that is tied into the line 
between the separator and the first 
back-pressure valve. A reducing valve 
on the field fuel lines insures a con- 
stant pressure on all gas lines carry- 
ing fuel for firing boilers on rigs and 
auxiliary boilers that supply steam for 
the water pumps and for the pumps 
moving oil from storage to the loading 
rack, 


Auxiliary boilers also provide steam 
for the four heaters on the flow lines 
between the separators and the wells. 
The four heaters on the Bernard lease 
are connected in parallel and each 
heater is controlled by a separate valve. 
The old hot-water heater that was in 
use when the No. 3 Bernard well was 
completed has been eliminated. These 
new heaters are steam jackets sur- 
rounding the flow lines and are situ- 
ated near the separator building. To 
maintain a more nearly uniform tem- 
perature, sheet-metal covers protect 
the heaters from the elements. 


The three principal advantages of 
this production system are flexibility, 
production efficiency, and safety. 
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The separator building, and, in 
foreground, the heaters 
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Two other pieces of special equip- 
ment at Old Ocean that add to the 
safety of operations are the small 
Christmas tree used on the mud line 
when a well is drilling and the 10,000- 
lb.-test portable mud pump, a spe- 
cially-built unit for use in any part of 
the field. In an emergency the pump 
can be used to control high pressure 
encountered in drilling wells, or, if 
such an occasion should arise, to kill 
a producing well. This pump can be 
operated in series with the two stand- 
ard mud pumps on a well or it can 
be operated separately. The necessary 
connections are provided on all rigs. 

Special rules recently adopted by the 
Railroad Commission pertaining to the 
Old Ocean field are interesting. The 
spacing rule provides that wells shall 
be spaced 1320 ft. apart. The rest of 
the order is concerned chiefly with 
safety provisions. For example, the rule 
pertaining to the casing program pro- 
vides that three strings of pipe shall 
be set in each well. The surface casing 
must be new pipe of 1200-Ib. test and 
must be set not higher than 1400 feet. 
The second string must be new or re- 
conditioned casing and tested to 2100 






High Pressure Efficiently Controlled 


Ib. and must be set at not less than 
6500 feet. The oil string must be new 
pipe of 2600-lb. test. Among the other 
rules are provisions for Christmas trees 
of 10,000-lb. test and tubing of not 
more than 2!/-in. size. 

Abercrombie and Harrison, plan- 
ning an extensive and conservative 
development of the Old Ocean field, 
have installed several units that serve 
to increase the efficiency of operations. 
This field is in a swampy and densely- 
wooded section of Brazoria County. As 
the field is developed, it is necessary 
to clear the land and build roads and 
bridges. A small sawmill has been in- 
stalled that utilizes the timber cleared 
from the land. The main building at 
Old Ocean houses the production of- 
fices, including that of the district 
clerk and the district superintendent. 
In this building also are living quarters 
and a warehouse, the latter being 
stocked with parts to make emer- 
gency repairs on any piece of equip- 
ment in the field. A geological labora- 
tory and a gas-testing laboratory also 
have been installed. A separate build- 
ing houses the garage, welding shop, 
and additional living quarters. 























Cause, Prevention, and Control 





of Petroleum Fires 


A knowledge of the immediate causes of fires 
is essential to their prevention and control 


T was not until approximately 13 
years ago that our company began 
organized safety efforts in its opera- 
tions. The safety staff set up at that 
time was relatively small and conse- 
quently limited in its ability to carry 
on the work throughout operations so 
comprehensive and widespread geo- 
graphically as are ours. Like many 
other safety groups during that period, 
our first steps were in the nature of 
defensive movements, etc., introducing 
only such safety propaganda and edu- 
cation as the limited opportunities 
would permit. Within the next few 
years, up to 1930, this method of car- 
rying on safety work, although show- 
ing some very tangible results and re- 
ductions in accident frequency and 
fire losses, still left a great deal to be 
desired. 

Beginning in 1930, the personnel of 
the safety board was augmented some- 
what, and a more militant attitude to- 
ward the whole problem was adopted. 
This consisted of the setting up of ma- 
chinery to disseminate knowledge of 
the hazards to the men in the field, 
through the medium of safety meet- 
ings, safety topics, etc. Immediately 
there was an acceleration of the de- 
cline in personal injuries and fires. 
With respect to fires, however, it soon 
became apparent that a limit would be 
very quickly reached, utilizing this 
means alone, and when that happened 
interest in the problem among the op- 
erating personnel would naturally de- 
cline. One other point became defi- 
nitely obvious. We learned that it was 
not enough to tell a man that he must 
be careful else fires would occur in his 
plant. Their concept of the fire hazard 
indicated that most of our employees 
looked upon it as some mysterious 
thing. The immediate causes of broken 
bones, sprained muscles, and skinned 
knuckles are commonly within the 
knowledge of most men who are sub- 
jected to the possibilities of injuries of 





Substance of a paper delivered before Petro- 
leum Section 26th National Safety Congress, 
Kansas City, Missouri, October 13, 1937. 

?Fire Protection Engineer, Union Oil Company 
of California. 
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By JOHN T. HOWELL? 


this kind. The causes and prevention of 
fires, however, come within the realm 
of information not ordinarily possessed 
by the layman. 


This presentation is one that the 
writer devised for our marketing 
group. Similar presentations, adapted 
to the needs of the particular group, 
have been made to the refining, pro- 
duction, and other departments in our 
operations. In presenting it here we 
realize that we are probably telling you 
nothing that you do not already know 
but we ask that you look at it objec- 
tively, from the standpoint of criticis- 
ing it as a means of supplying some- 
thing to our operators that will serve 
as a foundation upon which they can 
build in the future. 


What Is Fire? 


The Standard dictionary gives 11 
definitions for the word “‘fire.” There 
are only two that are common: the 
“friendly” fire and the “unfriendly” 
fire. We are all familiar with the 
“friendly” fire and there is no debate 
on that score. There may be some dif- 
ferences of opinion regarding an “un- 
friendly” fire. Regardless of that pos- 
sibility we can agree on the following 
statement: 

“Before we can have fire at all we 
first must have something that will 
burn. We call it fuel.” 


Let us now draw a horizontal line 


and identify with the word “FUEL”: 





Fuel 


Here we have the base of every fire; 
something that will burn. 

On the table here we have a number 
of pieces of common fuels, things that 
burn every day somewhere. Yet I can 
take this block of wood and hold it 
over the flame of a burning candle 
(Fig. 1) and we see it does not take 
fire. Of course the block is heavy and 
solid but here is a piece of cloth. We 
substitute it for the block of wood 
and the results are the same. 
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Fig. | 


Now let us try a liquid. In this bot- 
tle there is some kerosene. I shall pour 
some of it out in a pan. The pan is 
filled to a depth of about '4-inch. If 
we hold a match over the surface (Fig. 
2) there is no burning. Even when we 


KEROSENE OR STODDARD SOLVENT 
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Fig. 2 


dip the match directly in the kerosene 
the result is the same. Complete im- 
mersion of the match. flame extin- 
guishes it. If we substitute’ a lighter 
product such as Stoddard Solvent the 
results are the same. A match flame 
held directly above the liquid causes 
no burning; dipped quickly into the 
liquid, it is extinguished. The same 
with a burning card. 

To carry this experiment further | 
shall moisten this calling card with 
little of the liquid—just enough to 
form a thin film. If we hold a match 
to the card we find that it burns 
slowly; but again by dipping the card 
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in the very liquid with which it is 
moistened, we can extinguish it. 

Now we are beginning to learn 
something. When we held that match 
flame against the calling card, a tiny 

rtion of the thin film of solvent was 
heated to the point where it gave off a 
vapor, and it was the vapor that 
burned. Because the solvent in the pan 
had not been heated it did not give off 
vapor so there was nothing to burn. 
We know now that solids or liquids do 
not burn, it is only their vapors that do 
so. If we heat all this solvent on a 
stove then it all will be at a tempera- 
ture that will produce vapor. Let us 
try it. I place it on this stove. It will 
not take very long for it needs to be 
heated only to the temperature of the 
water you use for shaving—105 deg. 
to 110 deg. fahrenheit. A match flame 
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Fig. 3 


held at the edge of the stove after the 
solvent has been heated will ignite 
vapors (Fig. 3). Note: take pan off 
stove before attempting to ignite 
vapors with match flame. 


Not all oils require heating above 
room temperature. Some oils will give 
off vapor at the temperature of the 
surrounding air. This may be as low 
as 40 deg. fahrenheit. Included in 
these are gasoline, naphtha, benzine, 
alcohol, paints, and numerous other 
household articles. If we pour gasoline 
into a pan and hold a match flame 
above it (as in Fig. 2) the vapors will 
immediately burst into flame. So let 
us go back to that line we drew and 
revise it so that it looks like this: 





FUEL (Vapor) 
Further Proof 


Here I have a jar of gasoline. On 
top of the jar is a sparking device con- 
nected to a battery. With it we can 
produce the same sort of spark we get 
in the motors of our automobiles. No- 
tice that when a spark is produced be- 
neath the liquid level (Fig. 4), there 
is no burning. Here we have a positive 
proof that the liquid does not burn. 
But, we say the vapors do burn so let 
us move the spark up into the vapor 
space. Again we see (Fig. 5) there is 
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no burning. That may be surprising. 
Let us try something else. 
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This time we move the spark to a 
point just above the mouth of the 
jar (Fig. 6) and there burning occurs 
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Fig. 6 


because that is the only point where 
the vapors inside the jar have an op- 
portunity to combine with air. So we 
establish another fact: Unless there is 
air present, there will be no burning. 


Now we go back to that line and 
make it look like this: 











FUEL (por) 





What else do we need to build a 
fire? Here in this pan of gasoline (Fig. 
7) we have fuel (vapor) above the 


\ 
ee ca 
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gasoline and air all around that vapor 
—and yet we have no fire and won’t 
have until we add one more thing— 
heat. When this is done our “fire” 
looks like the triangle. Whenever we 
put that triangle together we have a 
fire whether we want it or not. That 
combination will cause it regardless of 
what other condition may exist; 
whether it be hot or cold, wet or dry, 
makes no difference; also, the fire will 
be the same whether the fuel was gaso- 
line vapor, wood vapor, coal vapor, or 
vapor from any other combustible 
substance. This is good to remember— 
to save for the time when that fire is 
to be controlled. 

The fires that we have seen here 
were relatively small yet they came 
into being and behaved in exactly the 
same way they would have had they 
been larger. The gasoline vapors, in the 
small pan, combined with air and ig- 
nited from the match flame in the 
identical way that vapors from a large 
body of gasoline would take fire. 

The behavior of the spark in the jar 
of gasoline, below the liquid, above 
the liquid, and in the mouth of the 
jar is no different from what would 
happen in a tank truck under similar 
circumstances. Compare Fig. 8 with 
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bank truck compartment 
Fig. 8 


Figs. 4, 5, and 6 and this is easily 
understood. Notice that the physical 
conditions are identical. This would be 
true of any other container, such as a 
delivery bucket, a drum or fuel tank. 
Fire exists solely because of an immut- 
able natural law. There is no way in 
which we can create it in another 
manner. For example, just the fact 
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that we are afraid a fire will occur 
does not cause it to occur. 


Explosions 


Now that we have gone through the 
problem of ordinary fires let us take 
up another and more popular phase of 
our subject—explosions. In using the 
term “popular” I am thinking of the 
newspapers and the public more than 
you and me. Certainly the term is not 
popular with the oil industry. With 
the average newspaper reporter no gas- 
oline fire can occur unless it originates 
as or terminates in an explosion. The 
story of an open tub of gasoline burn- 
ing quietly in the middle of the street 
lacks the spectacular and therefore has 
a relatively low news value, but if it 
can be said that the gasoline “ex- 
ploded” and thus endangered the lives 
and property of everyone within 
blocks of the site, it becomes “front 
page” news. This is especially true if 
the item is supplemented by a picture 
showing great clouds of billowing 
black smoke just as if the color or 
quantity of smoke given off by a 
burning substance is an indication of 
the severity of the fire. In naval oper- 
ations, great smoke screens are laid 
down by airplanes and ships without 
fire at all. A gallon of carbon tetra- 
chloride, an incombustible liquid, when 
heated, will give off more black smoke 
than a drum of burning gasoline. In- 
cidentally, the “smoke” from the car- 
bon tetrachloride will be a real hazard 
and not merely the product of some 
reporter’s usually fertile imagination. 


Storage Tank Explosions 


A type of explosion about which 
there is great concern is storage tank 
explosions. There is no instance in the 
history of oil storage plants on the 
Pacific Coast where an explosion has 
occurred in a tank because of a spark 
or flame entering the tank. There have 
been two instances where tanks have 
ruptured from internal pressure gen- 
erated by heat from flames outside the 
tank. In both of these instances, which 
occurred several years ago, the failure 
of the tank was caused by inadequate 
venting—a fault that long since has 
been corrected. 

The storage hazard in a bulk oil 
plant should not be confused with the 
greater hazard of tanks in a refinery 
or other processing plant. In the latter 
facilities a great deal of experimental 
work is carried on because of neces- 
sity. The development of the automo- 
bile has come along, hand in hand, 
with petroleum refining technique. 
The car manufacturer cannot build a 
better car unless the oil industry can 
make a suitable product with which to 
operate it. Because of this experimental 
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work and its accompanying handling 
of what are sometimes unfamiliar pro- 
ducts whose characteristics are not 
definitely known, as they are known 
in the finished products handled in 
bulk plants, explosions may occur. 
Whenever they do, here is an illustra- 
tion of what usually happens. This 
tube represents the tank (Fig. 9). 
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I shall drop a few drops of gasoline 
into it and insert the cork in the top. 
Anchored at the bottom of the tube I 
have a piece of small chain. This chain 
serves to break up the drops of gaso- 
line, causing them to vaporize, and the 
resultant vapor combines with the air 
already present in the tube. Now we 
fire the spark plug and we see that 
the cork is blown from the tube. We 
have had an explosion—the same sort 
of explosion that takes place in a 
tank. In this explosion the cork was 
blown out. In the case of a tank the 
roof would have blown off. There 
would not be and never has been a 
rupture of the shell in a conventional 
vertical storage tank. After the roof 
is gone the tank stands until all its 
contents are burned out. Even a to- 
mato can filled with gasoline will burn 
itself out without melting its soldered 
seams. Try it sometime—you will find 
that to be true. 

Let us try again. This time instead 
of putting in seven or eight drops let 
us try 20 drops. We repeat the shaking 
process. Now we fire the plug and to 
our surprise, nothing happens; why? 
because this time the tube is filled with 
a mixture too rich to burn, the same 
sort of mixture that was in the glass 
jar and in the underground tank; a 
mixture containing too much gasoline 
vapor and not enough air. We can 
prove that by inverting the tube and 
pouring out some of the vapor. It will 
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pour because it is heavier than 3j 
Notice that no liquid comes out. . 
Now we have changed the mixty 
and we replace the cork. This time ie 
get an explosion. We learn from ths 
that we not only need a combination 
of air and vapor to get a burnable 
mixture, we need an almost exact pro- 
portion of both. In every 100 cy, ft 
of mixture, if we have more than je 
cu. ft. of vapor it will be too rich to 
burn. This fact will explain almost en- 
tirely why explosions never occur in 
bulk plant tanks. Such a tank in sery- 
ice will probably never have an explo. 
sive mixture in its vapor space, 
much for explosions. 


Conclusion 


We have learned much in the ap. 
alysis we have made. We know a great 
deal more of the actual hazards. Per. 
haps we can sum it all up in one sim. 
ple test. We have learned: 

1. That the fuel for every fire must 

be in vapor form. 

2. Gasoline will give off that vapor 
without heating. 

3. These vapors are heavier than 
air and accordingly will seek 4 
level as water does, and 

4. exposed to the surrounding at- 
mosphere will combine with air 
to form a mixture that will burn 
when 

5. it comes in contact with heat. 

Now let us demonstrate all these. 
We take a ball of cotton (Fig. 10) 
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and place it in the upper end of a 
trough. At the lower end of the trough 
we place a lighted candle. We moisten 
the ball of cotton with gasoline. Vapor 
flows down the trough, combines with 
air and finally reaches the candle flame. 
There is a slight puff, flame travels 
back up the trough, and the cotton 
bursts into flame. 


Prevention 


We are familiar with two types of 
fires in an oil plant. The first and the 
desired type, is of course the friendly 
fire that may exist under a boiler or 
be a part of the necessary operating 
requirements of the plant. The second, 
and undesirable type, is the unfriendly 
fire that may occur in a tank truck, 
at a loading rack or in a pump house. 
Naturally, our first thought should be 
to encourage the friendly fire and dis- 
courage the unfriendly fire. The most 
effective means of discouraging a fire 
is to prevent it altogether. After ob- 
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serving the triangle the measures oe 
essary for prevention will be —— 
to us. In other words, we may = 
fuel (in vapor form), plus air, “" - 
out heat; or we may have air, plus 
heat, without vapor; or we may — 
vapor, plus heat, w ithout air—an 
still be on the safe side. We may have 
any two we like anytime we like but 
never all three at the same time. The 
exclusion of air is a practical impossi- 
bility, but it is not extremely difficult 
in our Operations to prevent vapor or 
heat. Whenever in our operations it 
becomes necessary to produce vapor, 
for example, by exposing gasoline to 
atmosphere because of drawing it off 
in a bucket or for any other reason, 
the obvious thing to do would be to 
ask ourselves first if we are producing 
the vapor in the presence of heat. The 
reverse would be true whenever we 
were committing an act that produced 
heat. By that I mean striking a match, 
throwing an open switch, striking a 
heavy blow with a hammer or some 
other metallic object, or doing any of 
those things that produce heat. Before 
doing so we should always ask our- 
selves the question, “Am I doing this 
in the presence of vapor?” These are 
simple illustrations but I am sure they 
convey the general idea. 

Occasionally prevention fails. Pre- 
vention fails because men fail. Either 
the man who designed the equipment, 
or the man who operates the equip- 
ment, or the man who maintains the 


equipment has failed. With failure, 
comes fire. 


Control 


Once a fire is under way the thing 
we need most is control of that fire— 
control of the three things that go to 
make up the fire, that is, vapor, air, 
and heat. In starting out to control a 
fire we first devote our efforts toward 
control of the thing that is most im- 
portant to its existence, that is its 
fuel (vapor). Inasmuch as vapor is a 
product of the liquid, obviously this 
becomes a matter of control of the 
liquid in most cases; shut down of 
pipelines and systems that contain 
liquid. On the other hand, there are 
times when vapor itself can be con- 
trolled. 

We have said that it was not pos- 
sible to exclude air but once the fire 
is underway the control of air is some- 
times relatively simple. For example, if 
we had a fire burning in a tub of gas- 
oline and the tub was only partially 
filled, we might direct a stream from 
a foam extinguisher into the burning 
gasoline. This would result in very lit- 
tle effect insofar as extinguishing the 
fire was concerned for the force of the 
stream as it struck the surface of the 
liquid would naturally splash the liq- 
uid and expose more of it to atmos- 
phere, thus creating more vapor and 
intensifying the fire; also the foam 
would be submerged beneath the liquid 
and become coated with oil that in 
itself would burn and break down the 





foam as it returned to the surface be- 
cause of its buoyancy. If, however, we 
were to direct our foam stream against 
the side of the tub, foam would then 
build up and of its own weight slide 
across the surface of the liquid and 
give us something that would be a 
substitute for a blanket. Of course, if 
at the beginning we had placed a wool 
blanket over the tub, the fire would 
have been extinguished because in this 
way we would have controlled the air, 
controlled the amount of air being 
permitted to combine with the vapor, 
thus creating a deficiency of air to 
support combustion. Air may be con- 
trolled in other ways through the use 
of gases such as are produced by va- 
porizing carbon tetrachloride fluid 
from the small pump type extinguisher 
or the gases delivered from a CO, ex- 
tinguisher. Both of these gases are 
much heavier than air and displace it 
in the burning area and, being inert, 
suffocate the fire. 

In dealing with the matter of fire 
control I have very hurriedly skimmed 
over the possibilities. For the sake of 
convenience I have dealt only with 
those fires that require the use of first- 
aid fire appliances for extinguishment. 
Naturally it is always possible that 
the fire may become too big for the 
extinguisher you may have at hand 
and other means must be taken. In 
any event, however, regardless of the 
size of the fire or the amount involved, 
the principles of extinguishment will 
be identical in every respect. 








Prevention of “Oil-Pumping” 


“6 IL-PUMPING” in the internal 

combustion engine is not al- 
ways caused by worn rings and liners. 
Piston rings of many designs are avail- 
able, and much is claimed for some of 
them; however, it is well for the en- 
gineer to have some idea himself of 
what he desires. 

Some manufacturers prevent oil- 
pumping by rounding off the upper 
corners of the piston rings as shown 
in (a), in the accompanying drawing. 
The last ring usually is made as a 
scraper ring with a slight bevel as 
shown in (b). Drilling a small hole 
toward the inside of the piston and 
beveling off the lower groove assists 
in the removal of excess oil. The more 
effective scraper ring with an under- 
cut, shown in (c) may be used in 
case of excessive consumption of lubri- 
cating oil. The objectionable feature 
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of rings exerting a high specific pres- 
sure, although their action is similar 


to that of a scraper ring, is the in- 
creased ring and liner wear. 
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LTHOUGH approximately 800 
miles of pipe line has been con- 
structed in Michigan since 1929, it re- 
mained for a 14-mile, 4-in. gas line laid 
in November of this year to focus in- 
terest of the general public on pipe 
line construction. The line, constructed 
by the H. L. Gentry Engineering Com- 
pany, Jackson, Michigan, for the Util- 
ities Pipe Line Corporation, was little 
more than a routine construction job; 
however, before it was completed the 
Michigan press was giving it front- 
page prominence, and thousands of 
readers were discussing it who never 
had heard of many bigger and more 
important construction projects. 

The line was built in a last effort to 
avert an acute shortage of natural gas 
in Mt. Pleasant and Clare. It was com- 
pleted with a dramatic finish at mid- 
night November 29, as pressure on gas 
from old fields fell from a normal pres- 
sure of 75 Ib. to 8 lb. at the city gates. 

The 1936 consumption seriously de- 
pleted reserves in the Clare and Ver- 


non fields, the two sources of supply 
for the Gas Corporation of Michigan, 
subsidiary of Great Lakes Utilities. A 
survey was launched early this year in 
an attempt to open new gas fields and 
to make contracts for additional re- 
serves. The Gas Corporation of Mich- 
igan serves Mt. Pleasant and Clare. The 
two towns, having a combined popu- 
lation of 12,000, were the first to take 
natural gas from Michigan fields and 
approximately 70 percent of the 
houses, including schools and public 
buildings, are supplied with gas for 
heating; therefore a “gas shortage” 
was important news for metropolitan 


daily papers. 
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Drilling-in a 1444-ft. Michigan Stray 
Sand gas well in Sherman township, 
Isabe'la County, which, although pro- 
ducing initially only 1,300,000 cu. ft., 
proved an important supply for the 
Gas Corporation of Michigan. The 
well was completed the day after the 
14-mile pipe line was tied-in 
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Making an electric weld during con. 
struction of Utilities Pipe Line Cor. 
poration's gas line 
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Interest aroused when acute 
shortage of gas in Mt. Pleas. 
ant and Clare was relieved 
by dramatic completion of 
line as pressure at city gates 
declined to eight pounds 


Laying of Short Michigan Gas Line 
Attracts Wide Attention 


After surveying reserves in the 
Arenac (Berea sand) field, 80 miles 
northeast of Mt. Pleasant, and casing- 
head gas reserves in both the Buckeye 
and Sherman oil fields, the Gas Cor- 
poration of Michigan decided that the 
most feasible and economical program 
was to lay a line into the Sherman field 
14 miles west of Mt. Pleasant. 

Approximately 3,000,000 cu. ft. of 
casinghead gas was available in the 
Sherman field, and a contract was 
closed with the Consumers Power 
Company to “borrow” up to 100,000,- 
000 cu. ft. of dry gas at their Two 
Rivers compressor station, near the 
terminal of the proposed 14-mile line. 
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ers Power Company has under 
pace most of the Broomfield-Sher- 
man and Six Lakes gas fields. The bor- 
rowing contract specifies a maximum 
of 800,000 cu. ft. of gas daily and 
expiration of the loan on April 15, 
1938. : 

Construction began on the 14-mile 
line November 2, but delay in pipe 
deliveries retarded construction so that 
on November 28 three miles of pipe 
at the Mt. Pleasant end of the line still 
was unstrung. The last cars of pipe 
were sidetracked 18 miles away and 
the pipe was trucked in as the temper- 
ature dropped suddenly to 15 deg. 
above zero. 

The first 11 miles of the line was 
electric welded but because gas en- 
gineers estimated that unless the line 
was tied in by Tuesday morning, No- 
vember 30, the two old fields would 
be incapable of supplying more than 
40 percent of the required peak load, 
approximately 2,000,000 cu. ft. per 24 
hours, the last mile was Dresser- 
coupled simultaneously as welders 
stove-piped the other two miles. On 
Monday morning, November 29, one 
and one-half miles remained unfinished, 
and city gas pressure declined to eight 
pounds. Burners in outlying areas went 
out and industrial users were restricted 
to limited service. 

Pipe line crews worked through the 
Monday night dinner hour and at 11 


p- m. made the last weld. An hour 


later gas from Consumers Power Com- 


pany was cut into the system and the 


two towns were “saved.” 

The following day, December 1, the 
picture was further brightened when 
the development subsidiary of the Gas 
Corporation of Michigan completed a 
1,300,000-cu. ft. well in the Michigan 
sand at a depth of 1444 feet, a half 
mile from the Sherman terminal of the 
new line, indicating a possible new re- 
serve and providing a much-needed 
immediate supply of gas. 

The Gas Corporation of Michigan 
has closed contracts with the Pure Oil 
Company and the O. H. Grimes Com- 
pany to purchase processed casinghead 
gas in the Sherman oil field. Pure Oil 
Company controls 90 percent of the 
proven oil reserves in the Sherman 
field. The Grimes company operates 
casinghead gasoline plants in the Green- 
dale and Yost-Jasper oil fields, also 
controlled by Pure Oil Company, and 
plans immediate construction of a sul- 
phur extraction plant in the Sherman 
field. It probably will not be placed in 
service until March. 

The Gas Corporation’s plan to use 
stripped casinghead gas in Mt. Pleasant 
and Clare to bolster depleted reserves 
from dry-gas sands is a new program 
in Michigan. It will mark the first 
domestic utilization of oil-field gas. In 
the Greendale, Yost-Jasper, and Porter 


the line, an 
struction superintendent, watching last 
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H. L. Gentry (left) in charge of laying 
@ (right) O. L. Salyer, con- 


tie-in on gas line 








fields of Midland County residue gas 


from gasoline plants is used in Pure 


Oil Company’s repressuring operations. 


No use has been made of casinghead 
gas in other major fields such as Buck- 


eye, Clayton, Crystal, Ogemaw, and 


Allegan, except as fuel for drilling 
wells and for field camp requirements. 


Fifth Edition of “Petroleum Facts and 
Figures’ Published 


UBLICATION of “Petroleum 

Facts and Figures,” Fifth Edition, 
1937, has been announced by the 
American Petroleum Institute. This 
edition is the first to be published by 
the A.P.I. since 1931. 

Effort has been made to incorporate 
in the new edition all available data 
regarding the industry, so that the vol- 
ume will be complete and comprehen- 
sive. The format has been changed to 
eliminate most of the text and to per- 
mit the inclusion of additional statis- 
tical data and illustrations. For the first 
time the volume presents pictorial 
graphs and charts. 

Subject matter is divided into eight 
sections, The first, concerning utiliza- 
tion, shows various uses of petroleum 
and its products and presents consump- 
tion figures by years. 

The second chapter, covering pro- 
duction, shows the output of crude oil 
by continents, nations, states, and 
fields since production records first 
were kept. Allied subjects, such as pe- 
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troleum reserves, deep drilling records, 
crude oil prices, and production of 
other products also are presented. 

Transformation of raw materials 
into usable products is considered in 
the third chapter, which deals with re- 
fining. The figures reveal the remark- 
able progress made in the refining 
branch of the industry, new processes 
producing twice as much gasoline from 
a given quantity of crude oil, im- 
proving quality, and reducing prices. 

An insert presents one of the first 
complete lists of principal petroleum 
products to be compiled in recent years. 

Transportation of petroleum and its 
products to millions of consuming 
agencies is covered in the fourth chap- 
ter. 

Markets and prices are covered in 
the statistics of the fifth section, which 
presents a complete record of gasoline 
prices and taxes in 50 cities. 

Opposite trends are shown in the 
sixth section, in which comprehensive 
data on taxation disclose how heavily 


the petroleum industry and its custom- 
ers are levied upon for the support of 
government, 

The seventh, or general, section pre- 
sents facts and figures on the indus- 
try’s capital investment, pay rolls, 
earnings, etc. 

The eighth section, comprising an 
appendix, presents condensed tables 
covering a long period of petroleum 
exports, imports, consumption, pro- 
duction, refining operations, etc. Also 
presented are lists showing A.P.I. of- 
ficers, board of directors, and standing 
and special committees; lists of petro- 
leum and allied trade associations, both 
national and state; a complete list of 
Institute technical and other publica- 
tions; and an index. 

The volume contains all the pertin- 
ent statistical information presented in 
the first four editions of “Petroleum 
Facts and Figures,” with all data mod- 
ernized. Copies are priced at 75c per 
single volume, with discounts for 
quantity. 
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ECENT researches and develop- 
ments have brought out certain 
points in connection with the actual 
technique that make it desirable to 
present a detailed procedure for hard- 
facing steel. The information should 
prove of value to welding operators. 
To illustarte in its simplest form 
and yet most detailed manner the pro- 
cedure for hard-facing steel by the oxy- 
acetylene process, the application of 
Haynes Stellite to a small strip of steel 
will be described. The steel sample is 
approximately 114 in. wide, ¥% in. 
thick, and 8 in. long. Although this 
simple piece was selected to illustrate 
the various operations, the instructions 
apply generally to most types of parts 
to be hard-faced. 
welding practice plus careful observ- 
ance of the special instructions and 
precautions given here, is all that is 
necessary to produce an excellent hard- 
facing job. 


Preparation of the Part 


Step No. 1—Thoroughly clean the 
surface of the steel part to be hard- 
faced by grinding or machining until 
it is free from all dirt, scale, grease, or 
other foreign material. Round off all 
sharp corners. If a hard-faced edge or 
corner is to be subjected to shock, as 
on a punch, a shear blade or a die, the 
steel should first be machined as shown 
in Fig. 1 (left). The support thus 
given the hard-facing alloy will en- 
able it to withstand a shock applied 
vertically, or parallel to the thicker 
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dimension of the alloy deposit. The 
ratio of widths should be as shown: i.e., 
2or 3 t I. 


If no severe impact is to be encount- 
ered, angles or corners to be hard-faced 
should be machined as in Fig. 2 (cen- 
ter,) which shows the method of shap- 
ing a steel exhaust valve seat insert 
ring prior to the application. If the 
wear-resistant alloy is to be applied to 
a longitudinal area as on a rolling mill 
guide, the parts should be grooved 
with radii of the same length as the 
depth of the groove, as shown in Fig. 
1 (right). 


If it is impossible to grind or ma- 
chine the part, it can be filed. In any 
case, the steel surface on which the 
hard-facing alloy is to be deposited 
must be clean. 


Preheating 


Step No. 2—For medium size parts 
heat with a neutral welding flame to 
about 800 deg. fahrenheit. This is a 
very faint red heat, visible only with- 
out goggles in a darkened room. For 
large parts preheat in a furnace; for 
small parts preheat with the welding 
flame. It is economical to preheat in a 
furnace when such equipment is avail- 
able, unless the part can be preheated 
quickly and thoroughly with the blow- 
pipe flame. Do not, however, preheat 
to a temperature higher than the criti- 
cal temperature of the steel to be hard- 
faced, or to such a high temperature 
that will cause the metal to scale. 
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Flame Adjustment 


Step No. 3—Adjust the flame 5 
that it has an excess of acetylene, The 
total length of the excess acetylene 
feather should be about three times as 
long as the inner cone measured from 
the end of the welding tip, as shown 
in Fig. 3. 

This flame should be used for all 
steel operations with Haynes Stellite 
The excess acetylene flame prepares 
the steel surface by causing an ex. 
tremely thin surface layer to melt, giy. 
ing the steel the watery, glazed ap. 
pearance known as “sweating.” Pro. 
duction of such a “sweating” condj- 
tion is necessary for the successful ap. 
plication of this hard-facing alloy to 
steel, and it can be produced only by 
an excess acetylene flame as shown. 
Furthermore, unless an excess acety- 
lene flame is used, the alloy will not 
spread uniformly and will become 
porous. 


Producing "Sweating" 


Step No. 4—Hold the blowpipe so 
that the excess acetylene flame is di- 
rected at an angle of from 30 to 60 
deg. to the steel surface. The tip of the 
inner cone should be about \% in. from 
the steel. Keep the blowpipe in this 
position until the steel under the flame 
suddenly becomes glazed, indicating 
that an extremely thin surface layer 
has melted. This is the condition 
known as “sweating.” The extent of 
the “sweating” area will vary accord- 
ing to the size of the welding tip, but 
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Fig. 1. Sectional view showing method of machining steel edges and corners preparatory to hard-facing when the 


part is to be subjected to shock or impact 
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tor a medium size tip, the steel should __ thickness, and it is better to do this in 
“sweat” for a distance extending about one operation than to go back over 
Y, in. ground the excess acetylene the whole job to add another layer of 
feather. The steel part is now ready for alloy. During the operation, the flame 


the application of hard-facing alloy. can be moved back repeatedly to melt 

(See Fig. 4.) just a thin surface layer of the de- 

— posited alloy in order to smooth out 

) Beginning the “App high spots just behind the molten 
Step No. 5—Withdraw the flame _ puddle. This should be done quickly — 3x -— 
just enough so that the end of the without allowing the front edge of the Approx 


welding rod can be brought between _ puddle to solidify and without inter- 
the inner cone of the flame and the _ rupting the steady forward progress of 





hot steel. The tip of the inner cone the work. If desired a second pass can _— Fig, 3. Excess acetylene flame used 
should just about touch the rod and be made with the flame to smooth off for all hard-fecina operations. An ex- 

the rod should lightly touch the the surface and to minimize grinding. 9 ; 

| “sweating” area. The end of the rod The puddle should be flowed in the °@%S acetylene flame is used to pro- 

' will then melt and form a puddle on _ direction desired by means of the pres- duce "sweating" before the hard-fac- 


the “sweating” steel surface. If the first sure of the flame, not by stirring with ing alloy is applied 

few drops foam or bubble, or do not the rod. Usually the work progresses 

spread uniformly, the steel is too cold, toward the hand holding the rod, but = ~~"~~ 

. and should again be brought to the _ on steel that scales badly, or on very 

; full “sweating” temperature described thin sections, the backhand method the area gradually with the flame and 
in steps No. 3 and No. 4. (illustrated in Fig. 7) is sometimes deposit additional hard-facing alloy 





) - ' used. With this method, the work there. As soon as the deposit has cooled 
y Continuing the Deposit progresses toward the hand holding the below a red heat, it is often advisable 
| Step No. 6—Spread the molten al- _blowpipe. The welding operator can place the entire part in a box of 
: loy over the “sweating” area by re- determine with practice the preferable Powdered mica, lime, ashes, or other 

moving the rod from the flame and method for any particular job. similar heat-insulating material so that 
’ directing the flame into the puddle. If any dirt or scale appears on the it will cool slowly. 

Return the rod to the flame and melt __ steel or in the puddle, float it to the In many cases, slow cooling is abso- 

off more alloy into the puddle, as re- — surface with the flame. If it will not lutely essential to produce a deposit 
: quired. float, dislodge it with the rod. In ex- free from cracks and internal stresses. 
; Now direct the flame so that part treme cases, it may be necessary to use Parts that show a strong tendency to 
) of it plays only on the edge of the a good cast-iron welding flux. crack, such as large gate-valve wedges 


puddle to keep it molten and part of it and seat rings, pump-shaft sleeves, or 


Cooling the Deposit 


n plays on the steel surface adjoining the parts on which the deposit is circular 
. puddle. As the steel reaches the “sweat- Step No. 7—When the deposit has or large in area, preferably should be 
. ing” heat, the puddle of hard-facing been built up to the desired size and placed in a heat-treating furnace while 
g alloy will spread over the “sweating” thickness, remove the flame slowly cit} hot from welding, brought slowly 
. area. As it spreads, bring the rod from the puddle to prevent the forma- 
. quickly into the flame again, and with __ tion of shrinkage cracks or blowholes. 
F the end of the rod touching the puddle, _—If these are present, remelt the deposit 
. melt more alloy into the spreading in their immediate vicinity, flick any 
r puddle. Continue these steps steadily particles of scale or oxide from the 

until the desired area is coated. (See pool with the rod and add a little more 
- Fig. 5 (bottom) and Fig. 6.) hard-facing alloy from the welding 


With a little practice, the correct rod. If the holes still appear, it may be 
amount of hard-facing alloy can be necessary to grind off the alloy deposit 
added to make the deposit the desired | down to the steel at that point, warm 





Fig. 2. Hard-facing a high-pressure, high-temperature steam 
regulating valve disk 






Fig. 4. After preheating, and with ex- 
cess acetylene flame adjusted, “sweat- 
ing" is started with blowpipe tip and 
flame in this general position 









to a low red heat (about 1150 deg. 
fahr.), and then allowed to cool over- 
night in the furnace with the door 
closed and the heat turned off. Never 
cool a part by dipping it in water. 
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Finishing the Deposit 
Step No. 8—After the hard-faced 


part has cooled, it may be necessary to 
remove the high spots or grind the 
hard-faced surface to an exact size. 
This is done by hand, or on a grind- 
ing machine. Any soft grade vitrified 
wheel, not coarser than 46 or finer 
than 60 in Grade I or J, is suitable for 
grinding. The wheel speed shou!d not 
be less than 3000 nor more than 4500 
surface ft. per minute. Higher speeds 
are liable to check the work. 


Welding Tip Size 


The best blowpipe tip size to use for 
average work is one having a consump- 
tion of approximately 20 cu. ft. of 
oxygen per hr. and 23 cu. ft. of acety- 
lene per hour. For small parts, a tip 
one size smaller should be used; and for 
large, heavy parts, a size larger. The 
welding operator will be able to judge 
the proper tip size for each job very 
easily after he has hard-faced a few 
parts. It is better, however, to use a 
tip that allows slow, careful deposition 
without overheating the steel than to 
use a large tip and try for too much 
speed. 


Drawing Out Rod 


In some cases, especially when ap- 
plying the cobalt-chromium-tungsten 
hard-facing alloys to small areas or 
parts, it is best to use a welding rod 
of %- or 3/16-in. diameter. If the 
smaller diameter rods are not available, 
34-in. or 5/16-in. rod can be “drawn 
out” to the smaller size. To do this, 
melt one end of the rod with the usual 
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Fig. 7. The backhand method of hard- 
facing. The approximate relationship 
of tip, rod, deposit, puddle, and base 
metal during hard-facing by this 
method is shown 
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graphite, iron, or steel. With the flame 
playing on the end of the rod and 
melting it, and the end of the rod 
touching the plate, draw the rod along 
excess acetylene flame, and lay the first 
drop on a cold plate of carbon, 





Fig. 6. The deposit should be built up 
to the desired thickness in one opera- 
tion 





_ 





the plate at a steady rate, leaving a 
newly-formed rod of smaller diameter 
ready for use. 


Grades of Hard-Facing Alloy 


There are three grades of the cobalt- 
chromium-tungsten hard-facing alloy, 
Haynes Stellite. The three grades are 
known as No. 1, No. 12, and No. 6. 





Fig. 5 (top). Conditions of flame posi. 
tion and regulation to Produce 
"sweating." (bottom) — Approximate 
relationship of tip, rod, puddle, ang 
base metal during hard-facing 





eas ae 
This is the order of their hardness and 
resistance to wear. 

Grade No. 1 is the hardest of the 
three grades and is more resistant to 
abrasion than grades No. 12 and No, 
6. Its hardness when welded js C-54 
Rockwell; its tensile strength is 54. 
000 Ib. per sq. in.; elongation nil, Es. 
treme pressure or heavy shocks are 
liable to check or chip it, but when it js 
properly backed up and supported, no 
trouble will be experienced with it. 
This grade should be used for Coating 
surfaces subjected to extreme abrasive 
wear and only little shock or impact. 

Grade No. 12 is not quite so hard as 
grade No. 1 and is slightly less resist 
ant to abrasion. It is, however, much 
stronger and somewhat more ductile 
and, therefore, should be used for coat- 
ing fairly large areas where hair-line 
cracks would interfere with efficient 
operation. It will withstand more shock 
and impact than grade No. 1. This 
grade has a hardness when welded of 
C-48 Rockwell and a tensile strength 
of 99,000 Ib. per sq. inch. 

Grade No. 6 is not quite so hard, but 
is considerably tougher and stronger 
than grades No. 12 and No. 1. Though 
it is tougher than grades No. 12 and 
No. 1, its resistance to abrasive wear is 
slightly lower. It does not check or 
chip easily and is recommended for 
coating surfaces subjected to shock or 
impact and wherever a keen cutting 
edge is necessary such as hot shearing 
and blanking dies and valve-seating 
surfaces of all kinds. Its hardness when 
welded is C-40 Rockwell; its tensile 
strength is 110,000 lb. per sq. inch. 

The selection of a suitable base metal 
is important. Although plain carbon 
steel is excellent for many purposes, for 
parts subjected to shock and impact, 
such as hot and cold trimming dies, 
SAE 3140 steel has proved to be a par- 
ticularly ideal base material. This steel 
will not mushroom under impact, as 
it can be given its standard heat-treat- 
ment after hard-facing. 
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Map showing route of The Texas- 
Empire's line, location of loops, 
and pumping stations 
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Two-Year Expansion Program Completed 


on The Texas-Empire Line 





Looping of line and additional 
pumping units increase capacity 


AST month saw the completion of 

a two-year program by The Texas- 
Empire Pipe Line Company that has 
increased the capacity of their crude 
oil line between Oklahoma and points 
in Illinois from 72,000 bbl. daily to 
90,000 barrels. 

Early in 1936, after the original line 
built in 1929 and 1930 had been op- 
erating at capacity for some time, it 
was decided to loop all sections of the 
line between Sheldon, Missouri, and 
Mattoon, Illinois. The crude to supply 
this additional capacity was to come 
from the Western Kansas fields. A 10- 
in. line was laid from Valley Center, 
Kansas, to Sheldon, Missouri, to trans- 
port the crude to the main line. The 
main line loops totaled 197 miles of 
12-in. pipe (the same size as the orig- 
inal line). By September of last year 
these loops, together with the Valley 
Center branch, were completed to give 
the 18,000-bbl. daily increase. 

In maintaining this capacity, how- 
ever, it was necessary to operate the 
stations at full capacity. This meant 
that the unit reserved as a standby 
pump was pressed into service. With 
all pumps on the line in operation any 
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shut-down of a unit at one station 
meant a shut-down of a corresponding 
unit at all other stations. The next step 
in the expansion program was to en- 
large the stations by providing the 
standby pump. 

During the summer of 1937 Diesel- 
driven pumping units were added to 
six of the stations and motor-driven 
pumps to two others. These additions, 
together with the transferring of two 
other units and the laying of two more 
loops, completed the expansion pro- 
gram. 

At the Sheldon junction a 600-hp., 
17'% by 25, 5-cylinder McIntosh-Sey- 
mour engine connected to a 6/2 by 24, 
37,500-bbl. Prescott pump was in- 
stalled. It was necessary to enlarge the 
station building for this unit, the only 
station on the line requiring a larger 
building. At the other five stations 
where Diesel units were added—Lowry 
City, Pisgah, and Center, Missouri, 
and Virginia and Wilmington, Illinois, 
—by rearranging the office and the 
auxiliary lighting unit enough space 
was provided for the new units. To 
these stations were added a 550-hp., 
161% by 23, 5-cylinder Busch-Seltzer 


engine connected to a 6/2 by 24, 30, 
000-bbl. Prescott pump, the latter hav- 
ing forged-steel heads. At Mattoon, Il- 
linois, a 300-hp., 14 by 17, 4-cylinder 
Busch-Seltzer engine was installed to 
operate a 25,000-bbl. centrifugal 
Goulds pump through a Ferrel-Birm- 
ingham gear increaser. 

At Fairbury, Illinois, and Eldorado, 
Kansas, (Valley Center Station) 
motor-driven pumps were installed. At 
the former a 100-hp. motor is being 
used to drive a 4'% by 12 Prescott 
pump and at the latter a 300-hp. 
motor drives a 6 by 24 Goulds plunger 
pump. 

With the installation of the 30,000- 
bbl. pump at Wilmington two smaller 
units in this station were sent to the 
Heyworth and Fairbury stations. Thes 
transfers were made to effect a better 
balance on the line. 

Construction and installation work 
on all stations was done by company 
employees under supervision of com- 
pany engineers. As the work was ac- 
complished during the season of the 
peak pumping load it was necessary 
proceed without interfering with reg- 
ular station operation. 
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Talco Refinery Designed 


Primarily for Producing 
Asphalt 





Special type plant constructed to take full advan- 
tage of the properties of the crude processed, which 
is a heavy. viscous, asphalt-base oil high in sul- 
phur content, capable of yielding a high-octane 
gasoline and other products as well as asphalt 





By A. E. BURGES 





HE new refinery of the Talco 

Asphalt and Refining Company 
at Mt. Pleasant, Texas, owned by Capt. 
J. F. Lucey, D. Harold Byrd, Ralph E. 
Fair, and Jack E. Frost, all of Dallas, 
has a crude throughput of approxi- 
mately 7000 bbl. daily. The plant is 
situated on the Cotton Belt railroad 
just off U. S. Highway 67 one mile 
west of Mount Pleasant. 

All buildings are of structural steel. 
As a further protection against fire, 
a 6-in. water main encircles the plant. 
Fire plugs are installed at strategic 
points. Pressure on this line is main- 
tained by dual pumping facilities, 
which draw water from the artificial 
lake that serves as reserve water sup- 
ply for the refinery. Every storage tank 
is equipped with a steam fire-smother- 
ing system. 

Steel storage tanks having a total 
capacity of 350,000 bbl. are situated 
on the 80-acre tract. Tanks having a 
total capacity of 156,000 bbl. are de- 
voted to the storage of asphaltic prod- 
ucts, the remainder being used for the 
storage of crude, cracking stock, gaso- 
line, etc. All asphalt piping and pump- 
ing facilities are steam-jacketed in or- 
der to maintain a temperature sufh- 
cient for rapid and economic transfer 
of this otherwise viscous product. 

Crude from the Talco field differs 
from East Texas crude in that it is a 
heavy, viscous, asphalt-base oil high 
in sulphur content. Experimental work 
showed that the quality of the asphalt 
was excellent and that the overhead 
straight-run products would yield a 
quantity of high-octane gasoline. These 
and other facts clearly indicated that a 
refinery of a special type must be con- 
structed to take advantage of the qual- 
ities of the crude. The Dubbs cracking 
Process was decided upon because of 
its flexibility, and rights to the process 
were leased from the Universal Oil 
Products Company. 

The crude oil arrives at the refinery 
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through the line of the Talco Pipe 
Line Company, in which Capt. Lucey 
and associates are financially inter- 
ested. Refinery crude storage consists 
of two 10,000-bbl. charging tanks and 
two 55,000-bbl. crude-reserve tanks. 
When needed, oil is pumped into the 
charging tanks, passing through a heat 
exchanger that is heated by vapors 
from the cracking unit. When the 
crude, heated to 250 deg. fahr., has 
settled in a settling tank the salt water 
and other easily-removed impurities are 
drawn off. 


LA! 


_—_—_—_—__— —— 
WA ee ww 
: 
& 


a 
4) 





gS att 
gle ae 


a wv 4 


lib. 





a can re 
ox 





Cracking units of the Talco plant as 
seen between smokestacks of the 
heaters. Left to right: flash chamber, 
cracked fractionating column, 
reaction chamber 
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The crude is then pumped through 
a heat exchanger where its tempera- 
ture is raised to 325 deg. fahrenheit. 
It then enters the top of the heater 
and passes through a convection sec- 
tion, thence across the hip tubes and 
down through one radiant section to 
the bottom and out to the crude frac- 
tionating column. The construction of 
the furnace in this heater is a feature 
of the refinery in that it is a double 
coil furnace, the convection section, 
the hip tubes, and one radiant section 
being used to heat the crude and the 
other radiant side being used for an 
asphalt heater. The dividing wall in- 
side the heater is set off-center to give 
a greater distance between tubes and 
heating source on the asphalt side. 
This permits relatively low rates of 
heat transfer in the asphalt heating 
section and eliminates danger of local- 
ized overheating. Each side may be 
fired independently and the tempera- 
ture controlled separately. 

Straight-run gasoline vapors pass 
from the top of the crude fractionat- 
ing column through a submerged coil- 
type condenser to the storage tanks. 
Naphtha, kerosene, and 30-36 deg. gas 
oil are taken off in side cuts and 
pumped to storage, passing through 
steam strippers enroute. 

The topped crude (asphalt) enters a 
steam stripper from the bottom of the 
fractionating column and is pumped 
to the heater but to the radiant sec- 
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Crude fractionating column 



















































Vacuum column 





tion opposite that used for heating the 
fresh crude. It passes down this radiant 
section and thence to the vacuum col- 
umn. 

Gas oil is taken from the top of 
the column and passed through a con- 
denser to a distillate receiver. Part of 
it is pumped to storage and part is re- 
turned to the vacuum column as re- 
flux. A side cut is also taken from the 
bottom bubble deck and pumped to 
storage. The asphalt passes over ring 
and doughnut pans to the bottom and 
is pumped to storage. 

Within the vacuum column the pres- 


sure is 29.5 in. mercury, which is with- 
in one-half inch of absolute vacuum. 
Under this slight pressure high eff- 
ciency is obtained in the separation of 
asphalt using a minimum amount of 
heat. The vacuum is maintained by 
twin 3-stage steam ejectors. This is a 
feature of the Talco plant. 

In the cracking section gas oil or 
topped crude is taken from storage and 
introduced into the absorption column 
where it meets gases from the distillate 
receiver at a controlled pressure and 
absorbs the more valuable heavy con- 
stituents from the gases. 

Leaving the absorption column, the 
material being refined is pumped into 
the cracked fractionating column. 
Lime slurry is added to minimize cor- 
rosion. Cracked gasoline leaves the top 
of the column, passes through a heat 
exchanger, condensers, and a sub-cooler 
into a distillate receiver. The condensed 
portion of the gasoline is drawn from 
the bottom of the receiver and passed 
through another heat exchanger, a 
stabilizer, a reboiler, a cooler, and a 
caustic wash to storage. The non-con- 
densable portion of the gasoline that 
leaves the top of the receiver is con- 
veyed to the absorption column and 
recycles over its original route. 

The cracked fractionating column is 
equipped to deliver side cuts of three 
grades of cracked naphtha, but at pres- 
ent the only cuts being taken are light 
and heavy oil cracking charges. The 
light oil passes to a light-oil heater, 
thence to a reaction chamber, and 
thence to the flash chamber. The 
cracked residuum from the bottom is 
passed to storage, while the more vola- 
tile portions are returned to the lower 
section of the cracked fractionating 
column. The heavy oil is pumped 





through a heavy oil furnace and then 
follows a corresponding route. When it 
is desired to reform straight-run gaso. 
line or naphtha it is taken from Stor 
age, passed through a heat exchanger 
a reforming heater, and into the flash 
chamber, and over the same route “ 
storage as the cracked products of the 
light and heavy oils. 

A feature of the cracking unit jg 
the use of four to six percent chrome 
and one-half percent molybdenum in 
the piping, furnace tubes, valves, fit- 
tings, and pumping equipment carry. 
ing the hot oil. Reaction and flash 
chambers and cracked fractionating 
column are ganister-lined. These pre- 
cautions are taken to combat corto. 
s10n. 

The operators in the control room 
may know by observing an instrument 
board what is going on in each still, 
heater or vacuum tower on the 
grounds. It is an easy matter for those 
on duty to control completely the re. 
fining processes. All mechanical and 
chemical operations of the plant are 
regulated from one 40-ft. by 140-ft, 
fireproof building and in the same 
building all transfer pumps for light 
products are situated. 

The liquid levels in the vacuum 
column and in the fractionating col- 
umn are indicated as being high, me- 
dium, or low by three lights of differ- 
ent colors arranged vertically on the 
control board. Two pressure-reduction 
valves, one on the outlet from the re- 
action chamber and the other on the 
outlet from the reforming heater, 
have extensions permitting operation | 
from the ccntrol room. Tower tem- 
peratures and pressures are controlled 
automatically by air-operated valves. 

Gasoline, road oils, asphalt fluxes, 7 
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TIME'’S MONEY 


-IT PAYS TO DRILL OUT IN 36 TO 
48 HOURS WITH ‘INCOR’ 


RIGHT and early on a Tuesday morning, the 
protection string on a Gulf Coast well was ce- 
mented with 500 sacks of ‘Incor’. Wednesday after- 
noon, less than 36 hours later, they drilled through. 
Cuttings came out hard as flint. No three-day wait for 
cement to harden. You can drill out days sooner with 


“Incor’. And time means money. 


“Incor”™* makes a velvet-smooth, free-flowing slurry. 
Easy on the pumps, even at 15 or 16 lbs. High gel 
strength keeps out mud. That means a stronger, 


denser, longer-life shut-off. 


“Starcor’ has the same properties—plus timed set- 
ting action for deep wells and high temperatures. 
Inbuilt safety factor allows ample time to put cement 
in place. And ‘Starcor™* also gives extra protection 
where sulphate waters are active. Your nearby dealer 


can supply you, promptly. *Reg. U. S. Pat. Off. 


TWO PORTLAND CEMENTS— 
BOTH MADE FOR OIL WELLS 


USE ‘STARCOR’— for deep wells, high tem- 
peratures or extra sulphate resistance. 


USE ‘INCOR’— for wells of moderate depth. 










































and specification naphthas are the prin- 
cipal products of the refinery. The 
plant has been producing asphalts and 
straight-run gasoline since June 26, 
and since the completion of the crack- 
ing units late in October has been pro- 
ducing 68-70 octane gasoline, non- 
leaded. It is expected to produce 2500 
bbl. of this high octane gasoline daily. 
The gasoline is doctor-treated and in- 
hibited. 

Roofer’s flux, rapid-curing and me- 
dium-curing cutbacks, and penetration 
asphalts were produced from the first. 
Now the plant can make slow-curing 
cutbacks and is equipped with two 12- 
ft. by 30-ft. shell stills in which air- 
blown asphalt can be produced. It is 
planned to use them only for making 
high-melting-point specialties. 

Natural gas was the only fuel used 
in the refinery prior to the completion 
of the cracking units, but now all the 
fuel, except that used in the residences 
and by the gas-engine-driven electric 
generators, is obtained as a by-product 
of the cracking operations. 

The two 200-kw. and one 100-kw. 
generators actuated by these engines 


supply current for all the electrical 
machinery in the refinery and for the 
lighting system, including flood lights 
on six 74-ft. fluted steel poles strateg- 
ically situated on the grounds. Sixteen 
1500-watt flood lights are mounted on 
these poles. 

Steam is supplied by two low head 
boilers. Each is rated at 378 hp., but is 
capable of delivering twice its rated 
capacity. These boilers supply steam 
for jacketing the asphalt lines, for op- 
eration of the vacuum column, for cer- 
tain of the pumps, and for clean-outs. 
Either boiler can carry the full load for 
which the two are designed while the 
other is being cleaned or repaired. 
There are two 400-cu. ft. air compres- 
sors to supply air for clean-outs, for 
construction work, and for blowing 
the asphalt. 

The refinery has numerous pro- 
visions for preventing a complete 
shut-down should there be difficulties 
with one of the units. All essential 
electrically-driven pumps are provided 
with stand-by steam turbines. The 
cracking, topping and asphalt units 
may be operated independently. 


















Control board, the nerve Center of 
the Talco plant. By means of this 
board every operation of the refin 

is kept under observation and contra) 












The cooling water system is de 
signed to circulate 5600 gal. a minute 
The Fluor tower is capable of sy 
plying water at 85 deg. fahr. ull 
summer conditions. Make-up water ig 
obtained from a deep well that cay 
supply 300 gal. a minute. The hardneg 
of this well water is less than ong 
grain, so the water is ideal for boiler 
feed use. 

There are 45 employees at the plant, 
All except the officials’ families liye | 
at Mount Pleasant. The technical staf 
includes the general manager, J. K) 
MacKinnon; the superintendent, C, 0, 
Garbrecht; the chief chemist, J. ¥, 
Dom; and the plant engineer, J. ¢ 
Reed. Members of the official staff o¢. 
cupy modern, attractive cottages pro. | 
vided for them on the grounds by the | 
company. Each cottage is equipped | 
with natural gas, electric lights, run. § 
ning water, plumbing fixtures, and 
means of sewage disposal. All cottages” 
face a 100,000-bbl. lake that is to ke 
beautified. 

The lake is fed from a deep well 
having a capacity of 320 gal. a min 
ute. The lake water, which has a hard- 
ness of nine grains, also is the source 
of supply for the refinery. The water 
make-up pumps and the fire pump are 
situated at the lower end of the lake, 

The plant is reported to have cost 
$1,500,000 and is believed to be the ~ 
only refinery in Texas designed pri- 
marily for producing asphalt. 
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Fig. 2. Cracking and reforming flow sheet 
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friends everywhere whose good- 


O our 
will helpe 


another year of progress, 


for a Joyful Christmas 


-d to make our 75th anniversary 


we extend 


sancere wishes 


a Bountiful New Year. 


and 
OlL WELL SUPPLY co. 

















Exterior view of the Moundrid 
power plant, showing from left to 
right: Office, pipe line pump station 
and tank, power plant, transformer 
banks, al ate tower 
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Interior of power plant, showing the 
three 333-kva. engine. 
generator sets 


Field Plant Supplies Electric Power : 
For All Field Operations 


Pipe line station and all drilling and pumping 


wells obtain power from new Continental plant 


By LEO H. TOWERS 


ONTINENTAL Oil Company has 

just completed a power plant of 
sufficient size to electrify completely 
the field it serves. The Graber pool, 
northwest of Newton and near Mound- 
ridge, Kansas, is operated entirely by 
this one company. Not only does the 
plant supply power for pumping wells 
already completed but also provides 
power for the drilling of new wells and 
for pipe line pumping stations nearby. 
At the present time 56 wells are being 
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View along north wall of building, 
showing tool rack, switchboard, 
and water-circulating pumps 








F, in every hole you drill, you put 

your faith in these 3 Aces—NATIONAL 
Seamless Drill Pipe ... NATIONAL Seam- 
less Casing .. . NATIONAL Seamless Tub- 
ing, you will be assured of exceptional 
performance and utmost economy of 
operation. 

Famed engineers outside the oil fields 
are amazed when they learn of some of 
the feats of both straight hole and 
directional drilling carried on in the past 
few years. A part of the credit, at least, 
goes to NATIONAL Seamless A.P.I. Drill 
Pipe for so ably transmitting the drill- 
ing power from the derrick floor to the 
bottom of the hole. 

Nationat A.P.I. Seamless Diamond 


- 
NATIONAL 


DRILL PIPE = CASING 


¢ GED : 


BX and Diamond B8 Casing is the best 


safe-guard against increasing casing 
costs. Being pierced from solid steel 
(Walls Without Welds), it has uniform 
wall-strength to meet any “rough going” 
in running or cementing and remain 
sound and dependable; it stabs easily 
and screws together smoothly and ac- 
curately. 

Heavy upset ends give NATIONAL 
A.P.I. Seamless Tubing extra strength 


- TUBING 


" 
OP rpicnt \9> 


and toughness where needed and afford 
abundant wearing metal that permits it 
to be made up and broken down time 
after time. 

For profitable drilling, casing and tub- 
ing of wells, place your stake on these 
3 aces in the hole, NATIONAL Seamless 
—America’s Preferred Drill Pipe, Cas- 
ing and Tubing. 

Made by the World’s largest manue 
facturer of steel pipe and tubes. 


NATIONAL TUBE COMPANY 


S 


PITTSBURGH, 


United States Steel Products Company, New York, Export Distributors 
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Map of the distribution system of 
Continental's Moundridge 
generating station 





pumped; two rotary rigs are drilling; 
two cable-tool drilling-in rigs are in 
operation, and one pipe line reciprocat- 
ing pump is operated from this power. 
The rotary rigs are owned and operated 
by a drilling contractor under contract 
with the Continental Oil Company. 

This modern 1200-hp. power plant, 
known as the Moundridge Plant, was 
constructed to handle the estimated 
future load required when the pool is 
completely developed; however, at pres- 
ent the power demand averages only 58 
to 65 percent of capacity. Wells in the 
field are approximately 3300 ft. in 
depth on an average and there is ap- 
proximately 360,000 ft. of hole yet to 
be drilled. As the number of wells com- 
pleted and put on the pump increases 
the power demand eventually will equal 
the capacity of the plant. When this 
occurs one of the drilling rigs will be 
withdrawn from service and the re- 
mainder of the field drilled by the one 
electrically-driven rig and a rig pow- 
ered by steam or internal combustion 
engine. 

The power plant is situated at the 
southern edge of the field adjacent to 
the company’s pipe line pumping sta- 
tion and is operated by the personnel 
in charge of the pipe line station. The 
overhead cost of operation is materi- 


EV ey 


oo 89ers 

























































































| 
| + 
Combtentet is Com torah a) 
he 7 = 
Corti nen hy! a Cant 
OE Vege Orphe Chevey 
| 4 Manger 
9 T 20 
: 1 
} Cant inerdel Continental Cont inert! 1 
| nit r 
iin . 
a "os | +P 
Mane ir |4 2 Mind bbade 4 | + 
wey 2 8 Jere _— FF 5 hn & Bla 
. ' I 
BR 
E Ec TRIC Comtinentaity oul ‘oll Conhrnta Continental | « 
ao” 

DISTRIBUTION eo > te 
SYSTEM oe aera -— 
th, Re | cna 

J? Mwamen FA Malthe | v 
3%” ry _ ee 
: . ) %2——~.. 
te ae" FP ' 
Cont mental Continental %-Otwe ty - Gulf — i% Conbenan tol & Continental 
Gif & ot 
| et) 'e 
08 wares Jos C Goering 4K Greber J Wf Boechoer J Mt Beechrer o 
* —, hd ae 
3 I* é 2 f. ' | an 
Continents _ nob Goh Contimen tei One%- Guile | Continents! | Continents! Conbingntal 
C Wenger 
a be” Fred ' 
oe ones CC Greber 4 sie alii elf | 4A Mexmen | Piamen | oy Leces/ 
+ od C merger a" } } 
3) —. 3 % —___—__—_—_—__}—__+ —— 
ert nente Gentine rte! %- One ede Cort nants! -Onie Gull Continental Continental 
MOUNDRIDGE | GENERATING 
PUMP STATION) ‘PLANT 
(qoeretes on Carce Serves 08 Jeres } Thes Legree 
electricity\from 4 . 
Generating Plent) of . y 





ally reduced by the division of pay-roll 
between the two stations. As the plant 
is fully automatic it requires little at- 
tention from the crew except for rou- 
tine oiling and occasional repairs. 

Generating equipment in the plant 
consists of three 400-hp., 400-r.p.m., 
8-cylinder, 111% by 13/2 Cooper-Bes- 
semer gas engines direct-connected to 
three 333-kva., 2300-volt, 3-phase, 60- 
cycle, 400-r.p.m. Westinghouse genera- 
tors. The 7.5-kw. exciters are belt 
driven from the main shaft. To aid in 
compensating for the variation in load 
caused by the drilling rigs the engines 
are equipped with extra heavy fly 
wheels. The engines are so designed that 
they may be converted to full Diesel 
operation if desired. 

Fuel for the engines comes from the 
field lines but before being used it 1s 
passed through a scrubber situated just 
outside the plant building. All jacket 
water is treated before entering the 
closed cooling system. Three motor- 
driven centrifugal pumps are situated 
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Close-up of the 5-panel switchboard 
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IKE any complicated machine*, 
American Tiger Brand Wire 


Lines are precision-built. Dimensions 
must be accurate to insure the 
smooth working together of the 
many wires so they will handle your 
jobs efficiently. 

Think how much you demand of 
wire lines—they must string or reeve 
easily and quickly ... spool well... 
avoid whipping at high speeds... 


AMERICAN 
TIGER BRAND 
WIRE LINES 

N ill 








stand up under the terrific jerks of 
starting and stopping. 

That is the kind of service you 
can expect from American Tiger 
Brand Wire Lines. They are the 
product of engineers who have spe- 
cialized for years in their design and 
they are backed by more than 100 
years of wire-making experience. 

American Tiger Brand Wire Lines 
are available in either Standard 


DIMENSIONS 


must be Accurate! 








ELECTRICAL WIRES AND CABLES 





We manufacture a complete line of Electrical 
Cables for the Oil Fields, some of which are— 


Amerclad All-Rubber Cords and Cables— 
Including Oil Proof and Oil Resisting Types 
* Rubber Covered Wire © Reliance URC 
Weatherproof Wire" Motor Leads ‘ Switch- 
board Wires ‘ Geophone, Seismograph and 
Electrical Prospecting Cables. 











(non - preformed) or Excellay (pre- 
formed) constructions. 

*American Tiger Brand Wire Line is a 
machine, more complicated than many, 
fitting the definition “Any combination of 
mechanism for utilizing or applying power.’ 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


COLUMBIA 


US 


Russ Building, San Francisco 


STEEL COMPANY 


United States Steel Products Company, New York, Export Distributors 


DECEMBER, 1937 


ED. STATES. STEEL 
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Interior of the engine house at one of 
the pumping wells in the Graber pool, 
showing a 15/35-hp. induction motor 





in one corner of the building. One of 
the pumps circulates water from the 
engines through the cooling tower, 
back to the standpipe, and then to the 
engines again. A second pump lifts the 
raw water from the cooling tower pit 
to the top of the tower where it sprays 
over the coils of the closed system. A 
third pump is manifolded to serve as a 
standby for these two units. 

The 5-panel electrical control board 
is composed of steel and is totally en- 
closed front and rear. There is one sec- 
tion or panel of the switchboard for 
each of the three generators. The fourth 
section contains the automatic voltage 
regulator and the fifth section the 
meter and switch on the outgoing line. 
If one of the engine-generator sets were 
to be removed from the plant the cor- 


responding section of the switchboard 
could be removed also without disturb- 
ing the rest of the board. 


The only other auxiliary equipment 
in the building is a small air compressor 
and an air storage tank for engine start- 
ing. The office is in a separate building 
between the power plant and the pump 
station. The power plant floors, walls, 
and equipment are models of cleanli- 
ness and neatness in keeping with Con- 
tinental’s standard method of house- 
keeping. 

Three transformer banks are situated 
just outside the building. A step-up 
bank increases the voltage from 2300 to 
11,500 volts for transmission to the 
field. The two smaller banks step-down 
the current to 440 volts and 110 volts 
for small motor operation and for 
plant lighting, respectively. Approxi- 
mately eight miles of line carries 11,- 
500 volt power to all parts of the field. 

All pumping wells are being driven 
by 15/35-hp. induction-type motors. 
On the low side the motors run wide 




























Portable transformer bank made by 
mounting the transformers, switch, 
and meter on skids for easy transpor. 
tation from one drilling location t 
another 
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open for ordinary pumping. For q 
cleaning-out job requiring additional 
power the high side of the motor is con. 
nected. Static condensors are being in- 
stalled that will increase the present 
power factor for this installation from 
60 or 65 percent to 80 or 85 percent, 


Field transformers reduce the line 
voltage to 440 at each well take-off. 
A portable transformer bank, switch, 
meter, and uprights mounted upon 
skids save time and labor in making 
connections when moving from one 
drilling location to another. 

Very substantial savings are shown 
between the cost of purchased power 
and generating cost at the Moundridge 
plant. 








New Era in Manufacture and Use 


the manufacture and use of steel 
in which man’s most useful metal will 
be “tailor-made” for a wide variety of 
uses, Dr. John Johnston, director of 
research of United States Steel Corpo- 
ration, said at a meeting of The Frank- 
lin Institute in Philadelphia recently. 


A MERICA is entering a new era in 


“A generation ago the technical 
problems facing the steel industry 
were related mainly to increased pro- 
duction of a few kinds of steel,” he 
said, “but today the object is to im- 
prove the fitness of steel at no greater 
over-all cost to the public.” 

“As a result,” he continued, “we are 
able to build structures which are 
lighter in weight for a given load, or 
which may be safely used under more 
severe conditions of stress or tempera- 
ture. It will permit progress in sev- 
eral industries, now hindered or stop- 
ped for lack of a suitable metal. 
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“In fact the trend for many years 
has been towards lighter steel products, 
due in part to the substitution of thin- 
ner for thicker material at a rapidly 
accelerating rate during the last two 
or three years.” 

The sheet steel used for automobile 
fenders was cited as one example of 
this trend. Approximately half as 
thick as it was a decade ago, its thin- 
nest part is now only about two hun- 
dredths of an inch thick. 

“Substitution of thinner for thicker 
material means that in service the 
metal is subject to a higher unit stress 
and in general is not safe unless the 
metal has an appreciably higher re- 
sistance to atmospheric corrosion,” Dr. 
Johnston explained. 

“The thinner the metal the greater 
the relative weakening of the structure 
caused by a given depth of corrosion. 
Therefore, weight-saving steels must 


‘ 





of Steel Seen 


be both stronger and more resistant to 
corrosion. 

“Meeting the requirement of 
strength has not been so difficult as 
that of greater corrosion resistance. 
Constant research and hundreds of 
systematized tests have made such a 
steel available. 

In discussing corrosion, Dr. John- 
ston said that the addition of certain 
elements to steel gave it the property 
of forming an oxide coat that proves 
to be a better protection against fur- 
ther corrosion than ordinary rust. 

This weight-saving steel falls in the 
family of high-tensile steels of which 
the familiar stainless product is 4 
prominent member. 

An outstanding reason why we are 
on the threshold of a new era in steel 
making is that the atomic behavior 
of iron on heat treatment is being bet- 
ter understood and put to practical ap- 
plication by man, Dr. Johnston stated. 
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While the Beaver is 
one of the smaller wild 
animals—his talents are 
many—and his deeds 
often great. Nature 
gave him teeth capable 
of cutting down full 
grown trees—and do- 
ing it quickly, evenly 
and with the least lost 


motion. 


HUGHES TOOL COMPANY, HOUSTON, TEXAS, U.S. A. 


DECEMBER, 1937 














Bleaching 
Clay 


§ various bleaching earths are used 
for treating petroleum products, 
their selection by refineries is more and 
more exact. Adsorbents of mineral 
origin may be prepared synthetically, 
or they may be found in nature. The 
synthetic adsorbents include ferric hy- 
droxide gel, silica gel, and alumina gel, 
as well as combinations of the latter 
two. Of these synthetic absorbents, 
silica gel is best known, and is used to 
some extent for refining petroleum 
products, but the high cost of such 
adsorbents retards their widespread 
use. 

The quantity of natural mineral ad- 
sorbents used in the refining of petro- 
leum is great. It is estimated that more 
than 97 percent of the annual produc- 
tion of bleaching clays is thus con- 
sumed. In the United States, the chief 
sources of these bleaching clays are: 
Arizona, southern California, Colo- 
rado, Florida, Georgia, Illinois, and 
Texas. These products must be divided 
into two categories, the first being the 
natural bleaching earths, and the sec- 
ond a rough material for artificial ac- 
tivation, that is, for the leaching pro- 
cess. This rough material is known as 
bentonite, or rarely as otaylite. 

The first group, the natural bleach- 
ing earth, includes several sorts. Full- 
er’s earth should be placed first be- 
cause it was first to be discovered. In 
1891 John Olson discovered it in Ar- 
kansas. In 1893 a deposit of Fuller’s 
earth was discovered at Quincy, 
Florida, that proved to be especially 
applicable to the bleaching of petro- 
leum. The sources near Quincy, to- 
gether with those of other parts of 
Florida and southwestern Georgia, 
have from that time supplied all the 
Fuller’s earth used in the refining of 
mineral oils. 

Recently Prutzman and Bennison* 
have found another sort of natural 
bleaching earth. According to the 
studies of these investigators, this 
earth is a hydrosilicate of magnesium 
of the following composition: 

Geile oct... ... 60 percent 

Magnesia 27-32 percent 

Water 4-12 percent 

It belongs to the group of serpen- 


*General Petroleum Corporation, Los Angeles. 
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Classification of bleach- 
ing earths and improve- 


ment of their bleaching 


power 


Part 5 


By RAFAEL FUSSTEIG 


tine and talc. This natural bleaching 
earth has been established as very ad- 
sorbent for treatment of gasoline, 
lubricating oils, and paraffin waxes. In 
general it is white, soft and calcareous, 
light and porous. In the dry state, it 
floats on the surface of water. It con- 
tains different impurities such as clay, 
carbonates and oxides of magnesium 
and calcium, calcium silicates, in- 
soluble sulphates and chlorides, etc. 
Some of these impurities can be re- 
moved easily. Clay in this earth repre- 
sents a diluting agent, and is of no 
importance if present in small 
amounts. 

In general, the above-mentioned 
magnesium hydrosilicate is used in the 
percolation process. For this purpose it 
must be dried before using; however, 
a limited temperature should be used. 
If overheated this earth loses its ad- 
sorption power. The dried product 
should contain approximately five per- 
cent water. This dry bleaching earth 
is then ground and passed through 
sieves of 15 to 30 mesh, 30 to 60 
mesh, and 60 to 90 mesh. 

To increase the bleaching power of 
the magnesium hydrosilicate, concen- 
trated sulphuric acid can be added to 
the fine-grained material. This mixture 
forms a paste that, when added to the 
hot oil, is able to decolorize it. Of 
course, the correct proportion of 
earth and acid content is of great im- 
portance. When this proportion is cor- 
rect, the bleaching earth will be dis- 
tributed, during the refining process, 
in the form of fine, black flakes. In 
case the bleaching earth is distributed 
in the form of hard grains or clots, it 
indicates that insufficient acid was 
added. Hydrochloric acid can be used 
instead of sulphuric acid. 

A third kind of natural bleaching 
clay is Filtrol. It is a natural silicic 
acid in colloidal form, that is, of 
microscopic structure, containing 
seven percent aluminum silicate, and 
small amounts of oxides of aluminum 
and magnesium, as well as traces of 
iron. 

It has been determined that Filtrol 
has a considerably greater adsorption 
power than Fuller’s earth. In addition 
to these characteristics, it is able to 


absorb sulphur compounds, and, there. 

fore, it is used in the bleaching of oils 

rich in sulphur compounds; moreover 

Filtrol can be used at a lower tempera. 
ture with a satisfactory bleaching ef. 

fect. For this reason Filtrol can be 

used in the refining of highly-viscoys | 
lubricating oils, using moderate tem. 

peratures. 

As mentioned, clays of the inactive 
type but that can be activated, are 
largely bentonites, volcanic ash that | 
has been decomposed and partly’ 
leached. Where bentonites have been 
redeposited by water they are usually 
mixed with ordinary clay and silt, | 
Most of the Oklahoma and Texas © 
clays that can be activated appear to 
be of this character. In some other 
bentonites the decomposition has not | 
progressed far enough to render them | 
readily responsive to activation. Either | 
the volcanic ash was originally too | 
silicic or the climatic and other physi- | 
cal conditions were not favorable fora 
decomposition to a highly activatable 
type of clay. Those of Wyoming, South 7 
Dakota, western Montana, and Al- 
berta appear to be chiefly of this class, 

A third possible major source of’ 
bleaching material is the very abun- 
dant and widely distributed marine 
deposits of the mineral glauconite, 
commonly called greensand. This is a 
complex ferromagnesian silicate sup- 
posed to have been formed off-shore = 
at the “mud line” of the ocean in 10 7 
to 100 fathoms of water, probably in | 
connection with animal life, and it is 
now found in deposits of varying 
thickness along the eastern coastal 
plain.* 

Glauconite long was used as a na- 
tural fertilizer. It has been worked for 
potash, for iron salts, and for silica, 
and is being used as a base-exchange 
water softener. It grinds readily in a 
flour mill and the raw ground glau- 
conite (300 mesh) is an excellent 
bleaching clay for cotton oil. For min- 
eral oil (contact process) it must not 
only be ground but leached with acid, 
that is, submitted to an artificial activ- 
ation. 

The leaching precess is nothing but 
the removal of soluble salts from the 
microscopic and_ ultra-microscopic 
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channels of the clay. The empty chan- 
nels more readily remove the impuri- 
ties from the oil. It appears from the 
above that the more leached a bleach- 
ing clay, the greater its adsorptive 
power; however, too thorough leach- 
ing causes formation of very thin 
walls of the microscopic channels, re- 
sulting in the complete destruction of 
the microscopic structure. 

In the early days of the develop- 
ment of the oil refining industry, the 
moderately active natural bleaching 
clays, that is, the Fuller’s earths, ac- 
complished their function, but the de- 
mand for certain highly decolorized 
oils has been so great during recent 
years that investigators have been ex- 
amining intently all possible methods 
of improving the bleaching effect of 
clays. Kohlendorfer? was the first to 
find that the leaching process is able 
to improve the bleaching effect of 
clays. He ground a clay and mixed it 
with ten percent of sulphuric acid at 
a temperature of 100 deg. centigrade. 
He then neutralized it with ammonia, 
and after this process he filtered and 
dried the activated clay. Thus, Kohl- 
endorfer obtained a bleaching clay 
with an improved bleaching effect. 
This leaching process did not lead to 
a satisfactory result, however, because 
the leaching process had not been 
carefully performed. Besides, this in- 
vestigator did not establish the fact 
that the concentration of the acid 
plays a very important role. 

This new method has caused the de- 
velopment of a quite new industry. 
Various methods have been proposed 
to increase the bleaching effect of 
clays, most of them being a secret of 
the manufacturer; but nearly all these 
secret processes depend on the leach- 
ing of inactive but activatable clays 
with the aid of concentrated hydro- 
chloric acid or sulphuric acid under 
proper conditions. Two factors play 
the most important parts in the leach- 
ing process: the maintenance of a 
definite concentration and of a definite 
temperature during the leaching pro- 
cess. In general, this process proceeds 
as follows: After the clay has been 
thoroughly mixed with the treating 
solution and a uniform pulp or mud 
obtained, the pulp is heated to a 
temperature of 100-110 deg. cent., 
and held at this temperature for sev- 
eral hours with occasional agitation. 
During this treatment the acid attacks 
the clay, transforming a portion of the 
silicates to sulphates, and sulphates of 
aluminum and magnesium are ob- 
tained in large quantities. After the 
cooking some acid remains, which does 
not react with the clay, and this acid, 
presumably, indicates a condition of 
equilibrium between the acid and the 
clay. All the carbonates in the clay are 


66 


destroyed. After cooking, the hot pulp 
is diluted with water and agitated 
with air to mix thoroughly and to 
dissolve as much of the salts and acid 
as possible. After vigorous agitation 
for a short period and settling until 
the water is comparatively clear the 
clay is submitted to a wash with 
water. 

The residue from washing contains 
little free acid. After a final wash the 
pulp contains 75 to 80 percent water. 
Part of this water can be removed by 
filtration. It is advisable to use a con- 
tinuous filter. The drying of the treat- 
ed clay requires a close control of 
temperature if heat is used, the clay 
being very susceptible to overheating 
and consequent impairment of effici- 
ency. Drying of the treated clay on a 
small scale is best accomplished by 
simply exposing the clay to air. Air- 
drying in the manner suggested will 
reduce the moisture to about 30 per- 
cent. The structure of the treated clay 
is so delicate that overheating will 
change it readily. 

If we now inspect this process, we 
see great difficulties in its operation. 
Maintaining the acid concentration 
causes special difficulty. The consump- 
tion of the admixed acid and water 
proceeds rapidly during the leaching 
of the clay, resulting in a complete 
drying-up of the paste. This causes an 
overheating of the solid mass, which 
destroys the structure of the micro- 
scopic channels. 

For this reason different procedures 
are used to prevent the alteration of 
the concentration during the leaching 
process; however, not all these meth- 
ods are able to solve this problem en- 
tirely. It is true that the evaporation 
of the admixed acid and water takes 
place in these proceedings very slowly, 
but a definite concentration can not 
be maintained indefinitely. Therefore, 
these methods are only applicable for 
clays containing in the microscopic 
channels silicates that can be dissolved 
easily in the hot concentrated acids, 
that is, silicates that can be leached in 
approximately four hours. There are 
also many sorts of clays that contain 
in the microscopic channels silicates 
that are only slightly soluble in the 
concentrated acid or whose micro- 
scopic channels are very sensitive to 
the action of concentrated acids. 
Under these conditions, the leaching 
process must be continued for a con- 
siderably longer time, 10 to 24 hours, 


using in the first case a concentrated: 


acid, and in the second a dilute acid. 

To overcome these disadvantages, 
the writer has changed the leaching 
agitator in such a manner that it 
acts now as a distilling vessel whose 
dephlegmator condenses continuously 
the evaporated acids and water, allow- 






ing them to return te the Vessel, } 
can be seen that this operation an 
tains the acid concentration. In 7 
ating this process the paste of the . 
and acid is heated in the agitator 
admitting superheated steam to the 
coil inside the agitator. The flow di 
gram is shown in Fig. 1. " 

In an attempt to improve the leach.” 
ing process the writer added salts to 
the leaching acids, i.e., chlorides of 
potassium or sodium (or the sulphates 
when using sulphuric acids) and found 
that the leaching progresses at max). 
mum activity, due apparently to the 
formation of acids in nascent State 
these acids having a greater leaching 
strength than the corresponding ordi. 
nary acids. Even clays difficult to leach 
have responded to this method of 
treatment. 

Instead of acids, alkalies can be used 
for the leaching process. The “Kochel. 
werk Aktiengeselschaft fuer chemische 
Erzeugnisse, Berlin,” has patented? , 
procedure that activates clays poor in 
zeolites with alkaline solutions of or. 
ganic compounds, under a higher pres- 
sure. The quantity of alkalies added 
should be as low as possible, to prevent 
the formation of water-soluble sj. 
cates. This procedure is as follows: 
Bleaching clays of inferior quality are 
reduced to mud with water. One kilo- 
gram of a brown coal that has been 
decomposed by means of alkali, is add. 
ed to the paste, and one kilogram of 
water glass is added to this mixture, 
This mixture: is then heated to the 
proper temperature, and cooked until 
the starchy mixture is transformed in- 
to a thin liquid paste. After cooking, 
this pulp is neutralized, washed, and 
dried. 

(Continued on Page 70) 





Fig. |. Flow diagram. |. Dephlegma- 
tor. 2, Cooler. 3. Leaching agitator. 
4. Steam coil. 5. Direct steam 
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The A. O. Smith Corporation, major 
supplier of pressure vessels to the 
oil industry, has the best of facili- 


ties and technique for the production 
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@ The watch in the crow’s-nest never bargains with Fate. of such vessels. It is equipped to 


Its vigil never relaxes. Life and property are at stake. produce them in any shape and 


any size that can be transported. 
And so it is with Smith Pressure Vessels. The Smith 


Smith Pressure Vessels conform to 
Production Organization never compromises with safety. A.S.M.E. and A.P.1.-A.S.M.E. code 


Smith P Vv Is i l requirements. They may be lined 
safety fs in Smit ressure Vessels is always a | 
ei _e _—* 7 with ferrous or nonferrous corrosion- 


definitely known quantity. How consistently it has been resisting metals suitable for practi- 
“ cally any service. Smithlining has 

intained is evidenced by the fact that, of the thousands 
ee . . provéd itself satisfactory under the 
of Smith Pressure Vessels produced for oil refineries the full range of pressures and tempera- 


° ° ° tures in refinery service. 
world over, not one has ever failed in service. Y 
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(Continued from Page 66) 

The ‘‘Tonwerk-Mosburg’’* propose 
a process that consists of adding alka- 
lies or water glass to the silicate. After 
evaporation, an acid is added to the 
mixture, and submitted to the activa- 
tion process. J. G. Cloke® activates 
silicates with the aid of hydrofluoric 
acid. In this process the concentrated 
sulphuric acid is added to the raw ma- 
terial. After a thorough mixing calci- 
um fluoride is added in finely-pow- 
dered state. The cooking of this mix- 
ture is continued until the pulp is 
thick. E. W. Rembert® activates sili- 
cates by permitting the raw material 
mixed with basic oxides, or hydroxides 
of alkaline earths, to go into chemical 
reaction with water or alkalies. Ac- 
cording to this patent, a highly-acti- 
vated bleaching earth is obtained. 

The efficacy of natural bleaching 
clays, that is Fuller’s earth, can be im- 
proved also by submitting them to 
different proceedings. The chief im- 
provement consists in heating the 
natural bleaching clay to the proper 
temperature to enlarge the microscopic 


channels. Ch. C. Ruprecht’ improves 
the efficiency of Fuller’s earth by re- 
moving the water of crystallization, 
which is accomplished by the process of 
exsiccation. Then the earth is treated 
with a colloidal solution such as glue, 
albumin, mineral colloids, etc., a part 
of this solution is removed, and the 
bleaching clay is dried. 

Addition of activated chzrcoal to 
bleaching clay is employed to improve 
the bleaching effect. It is actually true 
that an improvement of the bleaching 
effect is obtained by using a mixture 
of activated charcoal and bleaching 
clay in the bleaching of oils, but it is 
also true that these components, when 
used separately yield no favorable re- 
sult. The reason for this is the great 
difference in length and breadth of 
the microscopic and ultra-microscopic 
channels of the bleaching clay and 
activated charcoal. As a result, dur- 
ing the bleaching process these two 
components acting together complete- 
ly adsorb colloidal and crystalloidal 
matter. 

Viewing the bleaching process in 


the light of the above we are for 

to the conclusion that some bleachin 
clays adsorb color in oil better chal 
others. For each clay there appears ¢ 
be an optimum of bleaching actiyiey 
that has been but little investigated, 
Some clays crack even pure Saturated 
paraffinic hydrocarbons, such as blend. 
ed oils, while others do not. The 
also certain sorts of bleaching 
that are able to oxidize the oil d 


Te are 
clays 
Uring 


‘ 


the bleaching process in such a map 


ner that the oil begins to burn, The 


bleaching effect of some clays is yn. | 


affected by ignition but that of many 
clays is destroyed. One bleaching clay 
is inactive on hot crude when raw byt 
is highly active after acid leaching 
although en cotton oils its action j 
just the reverse. 
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Determination of Porosity of Oil Sands 


NFORMATION regarding the 

pores or voids in reservoir rocks is 
vitally important in the scientific ex- 
traction of petroleum from natural 
underground reservoirs, states the Bu- 
reau of Mines, United States Depart- 
ment of the Interior, in a report re- 
cently issued describing the bureau’s 
method of determining porosity of 
sandstones and other porous rock cores 
taken from oil and gas wells. The re- 
port also gives in tabular form the re- 
sults of several hundred porosity de- 
terminations for oil sands in fields of 
11 states. 

The method of determining the ef- 
fective porosity of oil sands, as devel- 
oped at the Petroleum Exper:ment Sta- 
tion of the Bureau of Mines, Bartles- 
ville, Oklahoma, falls within the gen- 
eral classification of gas-expansion 
methods and was developed as a part 
of the engineering research dealing 
with fluid and energy relations in na- 
tural reservoirs and improved oil-re- 
covery methods. The apparatus and 
procedure are well adapted to the re- 
quirements of the burea.:. and oil and 
gas operators generally should find the 
information useful in gaining further 
knowledge of fluid behavior in porous 
reservoir rocks. 

The Bureau of Mines method differs 
in various respects from others of the 
gas-expansion type. Pressures from 40 
to more than 200 Ib. per sq. in. are 
used rather than atmospheric pressure; 
also the gas is expanded to atmos- 
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pheric pressure and the volume meas- 
ured rather than expanded to a definite 
volume and the pressure measured. 

The apparatus consists of a pressure 
bomb in which the test specimen is 
placed, equipment for measuring pres- 
sure, and a burette into which the gas 
is expanded and measured at atmos- 
pheric pressure. The use of a dead- 
weight gauge for measuring pressure 
is desirable, but a spring gauge may be 
used if it is calibrated carefully. The 
pressure bomb consists of a steel cyl- 
inder, 134 in. O. D. by 3% in. long; 
the corresponding inside dimensions are 
1 in. by 1% inches. The cap or cover 
of the bomb fits with a ground joint 
and is held tightly in place with a 
clamp. Bureau engineers have found 
that it is desirable to have the volume 
of free space in the bomb as nearly 
equal as possible to the bulk volume 
of the test specimen. This is accom- 
plished by inserting in the bomb a 
number of steel disks having approxi- 
mately the same diameter as the inside 
of the bomb, or other solid material, 
such as glass beads, depending upon 
the size and shape of the specimen. 
The burette, of a good grade, is grad- 
uated in tenths of milliliters, and has 
a capacity of 100 milliliters. Both the 
bomb and burette are operated in con- 
stant-temperature water baths. 

The report describes clearly, by ref- 
erence to an illustration, the step by 
step procedure for operating the in- 
strument and shows the method of 


calculation whereby poros'ty values, 
expressed in percent, are obtained. Ty- 


pical examples illustrate the applica ™ 
tion of the method, and tables assist 9 
the engineer in making necessary com- | 
putations. A section discusses the ac- © 
curacy of the method that is capable 7 
of giving very accurate results. The” 


authors conclude that probably the 
greatest advantage of the method is 
that the test specimen is not affected 
in any way by the determination and 
is availab'e for other tests; or, if itis 
desired, check porosity determinations 
may be made. 

The porosity values given in the re 
port should benefit engineers and oth- 
ers in their individual studies of oil 
and natural-gas field problems; how- 
ever, all of the tabulated poros'ty val- 
ues should not be considered to repre- 
sent the average porosity of the for- 
mation from which the samples were 
taken. For many formations, only 4 
few pieces of core were available, and 
the porosities measured may or may 


not be representative of the entité 


formation. It is shown that porosity 
may change as much as five to tem 
percent within one foot of sand depth 


Copies of R. I. 3352, A Method of 


Determining Porosity: A L‘st of Po 

osities of Oil Sands, by D. B. Tali 

ferro, Jr., T. W. Johnson, and E. § 
Dewees, may be obtained upon request 
without charge, from the Informati 
Division, Bureau of Mines, Washing 
ton, D. C. 
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CABLE TOOL 
and ROTARY 


ORIG 
DUIPMENT 


Every drilling crew, regardless of location or drill- 
ing method employed, can have the same coring 
equipment used by Elliott in its coring service which 
has set all standards of performance since coring 
the first oil well on a commercial basis more than a 
decade ago. 
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Elliott Core Drills cover the entire range of cable 
tool and rotary drilling procedure; with cutter heads 
designed especially for all formations within the 
complete range from the hardest to the softest. El- 
liott's leadership always has been due mainly to the 
superiority of its coring tools — products of actual 
coring service in the field that has necessitated effic- 
ient, economical, and dependable performance un- 
der all operating conditions. 


Good workmen prefer and are entitled to good 
tools. Elliott coring equipment assures every crew 
maximum footage and recoveries at minimum cost. 


Write for catalog covering type of equipment best 
suited to your requirements. 


ELLIOTT CORE DRILLING COMPANY 
4731 East 52nd Drive, Los Angeles, California, U. S. A. 
Export Office: 420 Lexington Ave., New York City 














General view of The Texas Company's layout in Lafitte field. Gasoline plant is in right foreground. A part of the high. 
and low-pressure separators and stock tanks are to the left. Direcily behind is the pipeline station, and in background 
is the company camp 
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Problems Attending Construction and 


Operation of Gasoline Plant in Marsh.- 


land Area of South Louisiana 


Provision of an adequate foundation, transportation of finished 
product, and supplying pure water for processing, 


a few of the factors involved 


—“““@XZ_—«sBy FRANK H. LOVE == 


ROBLEMS not usually founc 

elsewhere are encountered in the 
construction and operation of gasoline 
plants in the marshland areas of South 
Louisiana. Provision of an adequate 
foundation for the erection of the va- 
rious units, transportation of the fin- 
ished product, and the supplying of 
pure water for processing are a few 
of the several factors involved. The 
Lafitte field, 30 miles south of New 
Orleans, is such an area. Wells, of 
which there are 16 producing at pres- 
ent, are drilled from barges. Operating 
men must be transported to and from 
the job by boat, and the only means 
of entering the field are by boat or air- 
plane. Recently The Texas Company, 
which owns and operates the entire 
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field, erected a natural gasoline plant 
to utilize casinghead gas. The prod- 
uct manufactured is used for blending 
and a considerable part of the residue 
gas either is sold commercially or em- 
ployed on leases for drilling and other 
purposes. 

To obtain a foundation upon which 
to construct the plant it was necessary 
to drive piling varying in lengths from 
45 to 70 feet. The piling was heavily 
creosoted to protect against termites 
and barnacles. Elevation of the plant is 
approximately five ft. above the mean 
water level. The piling was capped and 
floored with 3-in. planking, and on 
the plant platform proper a 6-in. re- 
inforced concrete floor (50 ft. by 60 


ft.) was built. All lead and residue 


lines, as well as walkways, also are 
carried on piling. 

Operations of The Texas Company | 
at Lafitte are concentrated on an is 
land, shown in an accompanying illus- 
tration (Fig. 1); formed by the 
dredging of canals. The island isn't 
solid land, however; rather a marsh 
the depth of which is greater than the 
height of an average-sized individual. 
The various units, tanks, etc., are sup- 
ported on piling. In the right fore- 
ground of Fig. 1 can be seen the gas- 
oline plant. To the left is a part of the 
high- and low-pressure separators and 
stock tanks. Directly behind is a pipe 
line station, and in the background is 
the company’s camp. The illustration 
also shows the interesting manner m 


THE PETROLEUM ENGINEER 



























































This special barge is usod to transport 
ths gasoline to a terminal at Avon- 
date, Louisiana 





which the walkways connect the vari- 
ous units. 


Operation of the gasoline plant, ex- 
cept in certain respects occasioned by 
local cond:t'ons, is not greatly differ- 
ent from that of a regulation plant. 
It is a two-pressure unit of the absorp- 


Residue Cas 


tion type. The high-pressure -:de has a 
capacity of 15,000,000 cu. ft. of gas 
daily, and the low-pressure side a ca- 
pacity of 3,000,000 cu. feet. The 
former operates at a pressure of 500 
lb. and the latter at 25 pounds. 


On each of the four leases, which 
comprise the Lafitte field, is situated a 
battery consisting of four high-pres- 
sure and fcur low-pressure separators, 
and four lease tanks each of 1000-bbl. 
capacity. Oil from the well-head is re- 
ceived through 3-in. lead lines by the 
high-pressure separators and gas taken 
off at a pressure of 500 Ib., after 
which the oil goes to the low-pressure 
separators and additional gas removed 
at a pressure of 25 lb., the oil then be- 
ing discharged to the tank battery. 
From these separators the high-pres- 
sure gas is taken to the plant where 
it first is passed through a mist ex- 
tractor for removal of water, etc., 
then is sent to the high-pressure ab- 
sorber, 42 in. in diameter by 32 ft. 
high. The low-pressure gas is passed 
through scrubbers and into the low- 
pressure absorber, 36 in. in diameter 
by 32 ft. high. Upon leaving the ab- 
sorbers the high-pressure gas enters an 
8-in. line extending approximately 25 
miles to the south, being used for in- 
dustrial consumption. The low-pres- 
sure gas is utilized on company leases. 

In the absorbers the gasoline content 
of the gas is entrained with the absorp- 
tion oil. Oil from the high-pressure 





absorbers leaves under its own pres. 

sure, but from the low-pressure unit 
it must be pumped. The two Streams 
are consolidated upon leaving their re- 
spective absorbers, the whole Passing 
through heat exchangers and enterin 

a 42-in. diameter by 41-ft. high frac. 
tionating still where the gasoline js re- 
moved from the oil. This unit js Op- 
erated at a pressure of 50 pounds, The 
stripped oil returns through heat ex. 
changers and cooling coils to a Surge 
tank, from where it is recirculated to 
the absorbers. Vapors from the frac. 
tionating still are sent through con. 
densing coils, the gasoline going to 4 
surge tank. A part of the condensate 
is recirculated to the still as reflux, the 
remainder being pumped to the stabil. 
izing column. The latter is 24 in, in 
diameter by 50 ft. high and is oper. 
ated at a pressure varying from 100 
lb. to 250 Ib., depending upon the 
grade of gasoline being manufactured, 
Here it is stabilized to specifications, 
At the present time the commercial 
grade of natural gasoline being made 
is 26-lb. Reid vapor-pressure. In addi- 
tion a 9-lb. vapor-pressure motor fuel 
is manufactured, which is being dis- 
tributed to the company’s main ware- 
house at Houma and the various domes 
throughout the South Louisiana area 
for use as a fuel in all company ma- 
rine equipment. 





Flow sheet of Lafitte gasoline 
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Absorption Oi! 
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An unusual view of the exhaust steam 
and oil piping 





OPED IDLE 


One of the features of the plant is 
the method of handling steam. Due to 
the fact that process water must be 
brought in on barges from Harvey, 
Louisiana, a distance of 40 miles, it is 
essential that every effort be made for 
‘«s conservation. As a result all ex- 
haust steam is condensed and returned 
to the steam plant. All process steam 
(generated at a pressure of 180 lb.) 
is trapped off the heating coils and re- 
turned to a high-pressure accumulator 
tank, held at a pressure of approxi- 
mately 150 lb., and the condensate is 
pumped continuously to the boilers, 
the pump being under control of a 
float valve on the tank. Exhaust steam 
from the pumps and compressor is lead 
through a 6-in. line to condensers 
mounted above a low-pressure con- 
densate tank. Incidentally, the com- 
pressor mentioned here is a 10 by 14 
by 10 steam-driven unit used in han- 
ding wild vapors. Vapors from the 
gasoline surge tank, those released 
when loading the gasoline barge, and 
those from lease stock tanks and gun 
barrels are picked up by this equip- 
ment and boosted to the low-pressure 


absorber. 
Four 125-hp. boilers generate proc- 





plant of The Texas Company 


ess steam and are under control of fuel 
governors to make the operation as 
nearly automatic as possible. In the 
same boiler house are two additional 
125-hp. boilers to provide steam for 
lease requirements. Makeup water is 
added to the supply tank through a 
float-control valve, so as to maintain a 
constant level, and water is pumped 
from the tank to the boilers, the de- 
livery being controlled by regulators. 

Cooling water is taken from the ca- 
nals, consequently is plentiful and care 
need not be exercised in its conserva- 
tion. This water is slightly brackish 
but is quite suitable for the purpose. 
Its temperature is even, in the summer 





















seldom exceeding 80 deg. fahrenheit. 
All cooling coils are of the open type 
and are situated in a cooling tower; 
rather the base of a tower with the 
upper louvers eliminated. In this in- 
stance the louvers are not needed as 
the water is cooled by directing it 
back into the canal after it has passed 
over the cooling coils and flowing it to 
the opposite side of the island. This 
distance of approximately 800 ft. is 
sufficient to cool the water properly. 
Four centr:fugal pumps circulate the 
cooling water. 

Finished gasoline is pumped to stor- 
age, total capacity of which is 80,000 
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gallons. As there is danger of the stor- 
age tanks floating away should they be 
empty during high water, they have 
been anchored to their piling founda- 
tions by wire lines and turnbuckles. 
The commercial gasoline is transported 
by barge to a terminal at Avondale 
where it is blended into motor fuel. A 
special barge, 24 ft. wide by 82 ft. 
long by 5 ft. 6 in. deep, was designed 
and built for this purpose. It is of all- 
steel construction and was built ac- 
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cording to Department of Commerce 
regulations. The barge contains four 
tanks, each having a capacity of 8000 
gal., shown in one of the accompany- 
ing illustrations. To prevent pressures 
and temperatures from rising the tanks 
are insulated with spun glass. Aboard 
the barge is a steam-driven unloading 
pump. The entire equipment embodies 
all safety features required by the De- 
partment of Commerce, including spe- 
cial gauging equipment that permits 
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View of processing equipment, Also 
shown are the elevated flood lights 
and the manner in which the columns 
are guyed as protection agains 
strong winds 





a as 
gauging the tanks under pressure fy. 
fore unloading. When the gasoline is 
unloaded it is pumped from the bot. 
tom of the tanks. 

The locale of the plant also necesg. 
tates employment of certain precay. 
tions other than those already men. 
tioned. .Fishing is a means of livelj- 
hood to a large portion of the inhabi- 
tants of this section of Louisiana and 
it is quite essential that contamination 
of waters be avoided. Consequently the 
concrete floor upon which the process. 
ing equipment is situated has a 4-in, 
curb completely around it. Drains also 
are provided and all oil, water, etc,, 
that may be released drain to a tank 
beneath the floor. From there it js 
blown to lease tanks and the oil and 
water separated. The flat condition of 
the country,-its marshy nature, and the 
strong winds that sometime blow up 
make necessary still another precau- 
tion. All processing columns must be 
guyed carefully, inasmuch as there is 
no foundation to hold them and when 
the wind starts blowing there are no 
hills or trees to slacken its velocity. 








An office building, laboratory, and 
workshop for repairing meters, .instru- 
ments, etc., complete the plant’s facil- 
ities. 
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Meter platform on the left, the processing equipment, the cooling tower base (no louvers being used), and storage 
tanks. Also shown are walkways carrying the 6-in. lines 
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Montezuma Compressor Station of Michigan Gas Transmission Corporation 








Installations Increase Capacity 
of Northern Gas Line 


Construction of new compressor station, enlargement of another, 
and laying of new lines included in construction program of 
Michigan Gas Transmission Corporation now completed 








By L. E. INGHAM, Superintendent of 
Transmission, Michigan Gas Transmission Corporation 


ITH the advent of cold 

weather, constructicn work for 
the season of 1937 on the property of 
the Michigan Gas Transmission Cor- 
poration, a subsidiary of the Colum- 
bia Gas and Electric Corporation, has 
been completed. 

The Michigan Gas Transmission 
Corporation obtains its gas supply 
from the Panhandle Eastern Pipe Line 
Company at the Illinois-Indiana state 
line and its principal point of delivery 
is Detroit, Michigan, numerous cities 
and small communities in Indiana also 
being served. 

Early in the year, the prospects for 
increased deliveries at Detroit, as well 
as the procuring of contracts for de- 
livery of gas to the Public Service 
Company of Indiana, The Northern 
Indiana Public Service Company, and 
the Kokomo Gas and Fuel Company, 
made it necessary to install additional 
equipment to handle the increased load. 

At the compressor station near 
Montezuma, Indiana, two 24-in. by 
36-in. Worthington twin gas engines, 
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direct-connected to 15-in. by 36-in. 
compressors were installed, thus doub- 
ling the capacity of the staticn, and 
making a total of 5200 hp. installed. 

While this work was under way, a 
new compressor station was construct- 
ed near Zionsville, Indiana. Here, four 
24-in. by 36-in. Worthington twin gas 
engines, direct-connected to 13'%-in. 
by 36-in. compressors were installed, 
together with the auxiliary machinery, 
cooling towers, water tank, water 
wells, etc. 

At this point, two residences were 
erected, one for the chief engineer of 
the compressor station and the other 
for the pipe line superintendent, whose 
headquarters are on the Zionsville 
property. 

The Zionsville Station is situated ap- 
proximately 60 miles east of the Mont- 
ezuma Station at the point where the 
22-in. line of the Michigan Gas Trans- 
mission Corporation connects into its 
20-in. line running from Illinois to 
Muncie. 

The Fluor Corporation of Los An- 

4 





geles, California, was awarded the 
contracts for both of the above-men- 
tioned projects. In addition to the 
main units, the Worthington company 
also supplied the vertical gas engines 
for driving the electric generators. 
The Chicago Bridge and Iron Works 
supplied the elevated water tank and 
the Fluor Corporation provided their 
own make of cooling towers and also 
their heating system, which is con- 
nected with the exhaust manifold from 
the main engines for heating the com- 
pressor building. A Permutit water 
softener was installed, and a Kewanee 
boiler was put in to heat the auxiliary 
power house, as well as the main build- 
ing, at times during cold weather when 
the compressors are shut down. 
Construction work on both com- 
pressor stations was started late in 
April. The work at Montezuma was 
completed in August, and the work at 
Zionsville was finished November 1. 
Late in April, a connection was 
made to the Michigan Gas Trans- 
(Continued on Puge 81) 
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Town border measuring station with 


gas cleaners outside of building 


(Continued from Page 78) 


mission Corporation’s 22-in. Detroit 
line to supply the towns of Nobles- 
ville and Tipton, Indiana, which are 
served by the Public Service Company 
of Indiana. After completion of the 
Noblesville connection, a 4-in. line ap- 
proximately 13/2 miles long was laid 
from a point on the 20-in. line near 
Brownsburg to Lebanon, Indiana, 
where it was connected into the line 
of the Public Service Company of In- 
diana to supply Lebanon, Frankfort, 
and other communities in that vicinity. 

While the line to Lebanon was still 
under construction a 6-in. line was 
being built to Crawfordsville, Indiana, 
from a point on the 20-in. Michigan 
Gas Transmission Corporation’s line 
near Roachdale, Indiana. This 6-in. 
line is approximately 19 miles long 
and connects with the lines of the 
Public Service Company of Indiana at 
Crawfordsville to supply Lafayette, 
Attica, Williamsport, and Crawfords- 
ville, as well as many small communi- 
ties between those towns. 

All of the construction work out- 
lined was completed before July 1, and 
upon completion of each line natural 
gas service was started in the various 
cities served by that line. 

Early this fall, a 6-in. line approxi- 
mately 131/. miles in length was con- 
structed from the 22-in. Detroit line 
at a point near Decatur, Indiana, to 
Fort Wayne, Indiana, and gas was 











turned into the lines of the Northern 
Indiana Public Service Company at 
Fort Wayne on October 22. 

During the period of construction 
of the line to Fort Wayne, connec- 
tions were made from the 22-in. De- 
troit line to the lines of the Northern 
Indiana Public Service Company near 
Bluffton and Decatur, Indiana, and 
gas was first supplied to those towns 
early in October. 

Coincidently with the construction 
of the Fort Wayne line, a 6-in. line 
approximately 114% miles long was 
laid from a point on the 22-in. Detroit 
line near Aroma to Tipton, Indiana, 
where it was tied into the line of the 
Kokomo Gas and Fuel Company. This 
line was completed November 5 and 
gas turned into the lines of the Koko- 
mo company on that date. 

The territory through which the 
lines to Fort Wayne and Tipton are 
laid is highly developed farmland, un- 
derlaid practically throughout the 
lengths of the lines with drain tile. 
These tiles, particularly on the line to 
Tipton, were running full of water, 
which necessitated the pipe-laying 
crew working directly behind the 
ditching machine. In addition to the 
water in the drain tile, eight large 
drainage ditches were crossed on the 
Tipton line. Fortunately the weather 
was exceptionally good during the 
construction of this line so the diffi- 








culties caused by water were overcome 
speedily. 

All the lines were constructed of 
Grade B seamless line pipe, solid elec- 
tric welded construction with all gate 
valves, fittings, etc., specified for 500- 
lb. working pressure. 

Contracts for construction of all 
lines were awarded to the Bibb Con- 
tracting Company, who handled all 
construction work, including the 
welding, with their own organization, 
the only exception being the pipe 
stringing, which was sub-contracted 
to W. Hobson Dunn. 

In connection with the other con- 
struction work, two high-pressure 
Blaw Knox gas cleaners were installed 
on the inlet side of Montezuma Com- 
pressor Station and a battery of three 
similar cleaners was erected at the in- 
let of the Detroit measuring station. 

In order to measure the gas de- 
livered at the various plants, measur- 
ing stations were designed and con- 
structed by employees of the Michigan 
Gas Transmission Corporation. The 
smaller stations made use of high-pres- 
sure positive meters installed in multi- 
ple settings with regulators installed to 
deliver gas at pressures needed at each 
station. The larger stations consisted 
of multiple orifice meter settings hav- 
ing automatic valves that cut the sec- 
ond meter in and out of service as gas 
deliveries required. 


Exposition of Stainless Steel 


N exposition of stainless steel has 

opened for a period of several 
months in the New York Museum of 
Science and Industry, RCA Building, 
Rockefeller Center, New York City. 
This exhibit, which is sponsored jointly 
by Electro Metallurgical Company, 
Unit of Union Carbide and Carbon 
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Corporation, New York, and the Mu- 
seum, will be open every day from 
10:00 a. m. to 10:00 p. m. 

Every aspect of stainless steel—its 
history, development, production, fab- 
rication, and uses—is portrayed in a 
comprehensive, interesting, and educa- 
tional manner. The display includes 


hundreds of stainless steel products 
sent to the exhibit by manufacturers 
from all over the United States. 

The displays of stainless steel prod- 
ucts are supplemented by motion pic- 
tures and demonstrations showing why 
stainless steel is an important contri- 
bution to mankind. 
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An Smportant 


nnouncement— 
















We take pleasure in announcing that, effective 
January Ist, 1938, THE PARKERSBURG RIG & REEL 
COMPANY becomes the exclusive distributor for 
SMITH SEPARATOR CORPORATION, Tulsa, Okla. 


This arrangement is made in the belief that it will 
expedite and improve the service of both concerns 
on a line of equipment which has for many years 
contributed to the safe, efficient, economical operation 


of the oil industry. 


In expressing our appreciation of your patronage 
in the past, these pioneer concerns solicit the privilege 


of serving you in the future. 


THE PARKERSBURG RIG & REEL CO. 


SMITH SEPARATOR CORPORATION 
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LTHOUGH for approximately 40 
years water wells have been 
gravel-packed to increase production, 
the application of the gravel-packing 
principle to oil wells was not made 
until six or seven years ago. During 
the last year, however, serious atten- 
tion has been given to the possibili- 
ties of placing a gravel wall around 
the oil string or liner in oil wells in 
California as a means of eliminating 
sand trouble where the producing for- 
mations are known to cause trouble 
from excessive sanding or sloughing. 
The chief reasons for the use of gravel- 
packing in such wells have been to re- 
duce to a minimum the infiltration of 
sand into the hole and to protect the 
walls of the well during its producing 
life. Sufficient time has not elapsed for 
the wells completed and repaired with 
gravel-packing to provide data on the 
effect over an extensive period; how- 
ever, the immediate results obtained 
have indicated clearly that if the job 
is properly performed, considerably less 
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Gravel-Packing 
Oil Wells 


The introduction of gravel between the per- 
forated casing and the wall of the well re- 
duces caving and clogging of perforations 


Part 1 
By 
WALLACE A. SAWDON 


Petroleum Engineer, Los Angeles, California 


time is spent on each clean-out job, 
that the intervals between jobs are 
much longer, and that shut-down time 
is very materially reduced. Moreover, 
there is almost certain to be an in- 
crease in well production due to the 
larger hole made for the placement of 
the gravel, although no records have 
yet been made available to prove con- 
clusively that such increased produc- 
tion has been obtained. 


All companies having experience in 
gravel-packing in California feel defi- 
nitely that the work done so far has 
been more or less experimental. Be- 
cause results indicate the value of 
gravel-packing under certain condi- 
tions, however, greater attention is be- 
ing given to determination of the best 
subsurface equipment to use and the 
method of gravel placement that will 
be most economical and effective. 

The subsurface equipment consists 
of a slotted or perforated liner or screen 
of carefully determined size, and the 
gravel, which must meet the require- 








Gravel-packing a well in the Wilming- 

ton field, California. Note the tubing 

supported by the elevator and the 
return line leading off from the top 


ments imposed by the sand grains and 
the openings of the liner. 

Methods of placing the gravel 
around the pipe vary in detail and in 
general principle. These methods are 
here discussed under the classification 
of: (1) Reverse Circulation Method, 
in which the gravel is injected between 
the casing and tubing on which the 
liner is run and through which fluid 
returns to the surface; and (2) Nor- 
mal Circulation Method, in which the 
gravel is pumped down inside the tub- 
ing, the fluid returning between the 
tubing and casing. Any method ap- 
plied will have to conform to the sub- 
surface conditions encountered and to 
the type of equipment used to produce 
the oil. 

Practically all recent gravel-packing 
jobs have been new well completions. 
The use of gravel around the liner 
through the producing zone in recom- 
pleting or repairing old wells has been 
employed to some extent in California 
and elsewhere. It has seemed to be 
especially applicable where cavities 
have formed during flowing or gas- 
lift operation, loosely consolidated sand 
having been carried into the hole. Such 
wells may have sufficient enlargement 


The gravel is allowed to flow into the 
lubricator through the funnel and when 
one lubricator is full the process is re- 
peated on the other side to fill the 
other lubricator. Continuous flow of 
gravel down the well thus is obtained. 
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through most of the sand thickness to 
provide space for all the gravel neces- 
sary for packing around the liner; yet 
there must be assurance that the en- 
tire distance through the sand is prop- 
erly enlarged, and wall scraping may 
be necessary. In most recompletion 
work the hole has to be scraped in the 
same manner as a new well. 


Enlargement of Hole 


The diameter of the hole through 
the producing zone enlarged to pro- 
vide the necessary thickness of gravel 
between the wall and the liner, nat- 
urally is influenced by the size of liner 
or oil string used. This annular space 
outside the liner also must be large 
enough to permit free passageway for 
the gravel without bridging at any 
point up the hole. When it is con- 
sidered that the space between the 
liner and the casing in which it is set 
will almost invariably be smaller than 
any enlarged portion below the shoe 
of the casing, the bottleneck between 
liner and casing assumes special import- 
ance when the gravel is injected by 
reverse circulation. 

This restricted area between the 
liner and the casing probably presents 
the greatest bridging hazard in gravel- 
packing with reverse circulation. In 
one well the gravel bridged there and, 
when the tubing was pulled up a short 
distance, the sleeve used to keep the 
gravel out of the liner was raised. This 
allowed gravel to get between the 
liner and the tubing and froze the 
latter. The largest practical water 
string and smallest liner should be used 
and a 6%%-in. liner should not be con- 
templated if the water string is small- 
er than 1134 in. in diameter. 

The 1134-in. casing allows wall 
scraping to any desired diameter and 
eliminates dangers involved in trying 
to cut the walls too far with a small 
wall scraper. If the gravel is put down 
through tubing, the space between the 
casing and the liner is of less import- 
ance, as it need pass only the carrying 


fluid after the gravel has dropped out. 


It is the practice in California to 
enlarge the hole below the water string 
with a wall scraper. The amount of 
wall cut away, however, appears to be 
governed by the experience of the 
operator. At first there was a tendency 
to make the hole as large as possible 
and thus provide a gravel-packing of 
maximum thickness. The purpose of 
the gravel is to entrap in the inter- 
stices of the gravel any sand flowing 
out with the oil. This may be accom- 
plished within a very short distance 
from the face of the wall if the gravel 
is of the proper size. As greater study 
is given to the relation between the 


(Continued on Page 86) 
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BAKER WALL SCRAPERS have been use ly 
Gravel Packing since this method was firs int 
duced six years or more ago as an important ¢ 
velopment in completing and repairing wate, 
—and subsequently in oil wells. In fact, in 193], th 
Baker No. 8 Wall Scraper, which has an expansin 
of 36 inches, was developed especially for Prepg. 
ing water wells, and soon after oil wells, for Grave! 
Packing, and has since proved the ideal too] ;, 
this purpose. 


HERE ARE A FEW OF ITS MANY Usse 


in addition to gravel packing... W 


® You can bring in a well easily and in less time) 
scraping all rotary mud from the face of the gj 
sand. 


® Scrape a wide shoulder as the first step in bring 
a crooked hole back to vertical. 


® Enlarge the hole to set a larger size liner withoy 
having to turn down any couplings. 


® Bottleneck the hole above the shoe to insure, 
water shut-off when cementing casing. 


® Obtain a better bond of cement by wall scrapin 
away rotary mud and exposing original formation 


® When bottom water shut-off fails, wall scrape 
size of original hole, or larger (after drilling out 
cement) ... then recement. 


SAFETY FIRST . . . The Safety of the Baker Wall Scrap 
has been demonstrated in thousands of successful nus 
made in oil fields throughout the world under the ma 
difficult operating conditions. To our knowledge, no Bake 
Wall Scraper has ever failed to come safely out of the hele 


AMAZING REAMING CAPACITY . . . One of theow 
standing features of this remarkable tool is its amaix 
reaming capacity. It has a reaming expansion range 0 
from 4 inches to 36 inches, by using only six Wall Scrape 





BAKER ROTARY Bodies. Tremendous strength, combined with minimum ove 
WALL SCRAPER all dimensions, make it possible to run the tool throug 
{Same Body as Baker casing of comparatively small diameter, then to expa 

Wall Senpter! the blades and scrape the open hole below the casing fron 


a minimum to an amazing diameter. 


For Complete Details Coficerning the Design, Construction ond 
Operation of the Baker Wall Scraper and Wall Sampler . 
See the BAKER SECTION of Your COMPOSITEsCATALOG. 
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Drill Pipe or tt ONE OF THE most important developments 


Tubing above ~ a : : . 
pacting head in modern well completion and well repair 





work is the placing of a gravel packing 
tse fy Packing Head around the liner and through the producing 
St int to keep ~ oil zone. Its application is particularly advan- 
teat de b bag nel tageous where formations are likely to pro- 
ter we duce sand with the oil, or where the walls of 
991, 1134" the hole have a tendency to cave. 

j Water String Gravel packing accomplishes two im- 
Paty portant results: First, it minimizes sanding up 
Prepar of the well, and, second, by the very fact that 
r Gravy ao it does minimize sanding, it reduces well 
tool fy and Mud cleaning costs by reducing the number of 

cleanout jobs and the actual time spent on 
HOLE each. . 


To accomplish a gravel packing job it is 


USES are 
witht BA necessary to enlarge the hole bel6w the water 


WALL SCRAPER 





























TO string for a distance extending through the 
time by 9 drainage area. To insure the hole being en- 
the oj larged to a sufficient diameter to permit the 
, necessary amount of gravel to be placed 
Le rahe at around the liner, it is important that the tool 
rringing bottom used to enlarge the hole be capable of suffici- 
ent expansion to make this enlargement. 
; Modern operators prefer a Baker Wall 
withou Tubing Scraper to do a gravel packing job because 
of its amazing expansion range, plus its op- 
_ erating safety and efficiency, (described on 
: opposite page). 
The accompanying illustration shows a 
craping typical gravel packing job. It will be noted 
matic, Mud Returns that the hole below the water string has been 
enlarged with a Baker Wall Scraper to a 
Tape diameter of 19 inches. The original hole was 
out of drilled to bottom to provide a rat hole for 
“st centering the slotted liner. In this operation 
Deo the gravel was pumped down the hole in the 
oui BS annular space between the water string and BAKER ROTARY WALL SAMPLER 
Popes Shoe with open- ae the formation. The result is that the gravel {Same Body as Baker Wall 
the mt ings for Mud accumulates in the enlarged diameter be- Scraper) 
= ite Tubby which tween the liner and the wall of the hole, and 
is connected the circulating fluid, passes through the shoe 
— = ag we at the bottom of the liner, returning to the “hil My At, RY 
f the out ne surface through the tubing. A E R 
, a “ By the simple procedure of substituting 
omazig While the above is only one of several = Wall Sampler Blades, with core taking 
range types of gravel packing jobs, it is typical of tubes, for the regular Wall Scraper Blades 
| Scrape Rat Hole for the part that a Baker Wall Scraper plays in (done in only 4 minutes) it is possible to 
um over: centering Liner accomplishing this important well completion take actual a hel from the side walls of 
througt and well renaisina operation. any uncase ole (excepting perhaps 
pairing ope where the formation is extremely hard) 
- expand at any depth. 
ing fron Thus the Baker Wall Sampler makes it 
possible to secure true samples of the 
BA K E iad O / L TO O L S, / N G . formation from which cores were not 
Telephone JEfferson 8211 -— HUNTINGTON PARK, CALIFORNIA — 2959 E. Slauson Ave. taken, were lost or were incomplete. Each 
Telephone WAyside 2108-HOUSTON PLANT AND OFFICE —6023 Navigation Blvd. set of Wall Sampler Blades contains four 
on ond MID-CONTINENT OFFICE AND WAREHOUSE: small core-taking tubes approximately 
+ Telephone 2-8083 —Tulsa, Oklahoma— 312 East Fourth Street Yo inside diameter and 2” in length. 
06 WEST TEXAS BRANCH OFFICE EXPORT SALES OFFICE ROCKY MOUNTAIN HEADQUARTERS These blades have no cutting edge but 
OG. essa, Texas —Telephone 217 Rm. aaa oy 3 San York City Tel. 2230-Casper, Wyoming —Box 1464 serve only to protect the tubes and to 
ita guide them into the formation, 
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(Continued from Page 84) 

size of the gravel and the size of the 
sand grains of which the producing 
zone is composed, it may be found 
that the thickness of the gravel-pack 
can be reduced considerably. 

The largest diameter provided for a 
6%g-in. liner in, the wells studied by 
the writer was only 16 inches. This 
well is in the Wilmington field and 
was completed as a flowing well. In 
the first well gravel-packed by one 
company in a San Joaquin Valley field, 
a 10%-in. hole was enlarged to 20-in. 
diameter. Using 6%%-in. liner, how- 
ever, it would appear that wall-scrap- 
ing the hole to 16 in. would be sufh- 
cient and that even a smaller enlarge- 


ment might be just as effective were 
the gravel properly selected. Future 
results, however, may indicate an ad- 
vantage accruing from increased pro- 
duction from a larger hole that might 
make it desirable to scrape to a larger 
diameter than is actually required for 
effective gravel-packing. The thicker 
gravel-pack probably is not harmful 
unless it is not placed to form a last- 
ing fill between the liner and the wall 
of the hole. The thicker pack will be 
more expensive and establishment of a 
stable mass around the pipe may not 
be as readily assured. 

The size and kind of openings in 
the liner must be given careful con- 
sideration. Slotted pipe seems to be 





Although clean gravel is deliy 
the job, it is screened just b 
being put into the well 


ered to, 
efore 








Sn aie, 
most favored for gravel-packing at 
the present time but developments in 
the methods used, the size and kind of 
gravel selected, and a better determ; 
nation of the relation between re 
gravel and the formation sand may 
influence the size and kind of on 
ings to a great extent. Some interest. 
ing data on the behavior of sang 
grains are given in “‘Selection of Screen 
Openings for Unconsolidated Sands” 
by C. J. Coberly’, and the results of 
his experiments have a direct bearing 
on providing proper openings in liners 
for gravel-packing. This is especially 
true with regard to the finer gravel 
used for placement through tubing. 
Gravel will bridge openings that are 
larger than the gravel grains them. 
selves. With this fact more generally 
recognized the tendency later may be 
to use either larger openings in the 
liner or, more probably, smaller size 
gravel. 

(Epiror’s Nore: Part II, conclud- 
ing this article, will appear in the 
January issue.) 





1Paper read at 18th Annual Meeting, American 
Petroleum Institute, Chicago, November, 1937, 
and abstracted in The Petroleum Engineer, No- 
vember, 1937. 





Tests Made of Anti-Knock Qualities of Motor Fudh 


O THAT laboratory results of ex- 
S periments conducted by the Re- 
search and Development Department 
of The Atlantic Refining Company 
might be augmented by tests con- 
ducted under actual road conditions, 
a highway laboratory was operated dur- 
ing the summer months near Lewis- 
town, Pennsylvania, for the purpose of 
testing the anti-knock qualities of mo- 
tor fuels. 

Ten cars, representing the major 
portion of those in general use, were 
driven over a measured course under 
conditions ranging from mild to the 
most severe encountered in city and 
cross-country driving. Each car carried 
a driver and a trained observer who 
noted the performance of the gasolines 
under test. Test fuels were matched 
against reference fuels standardized in 
the research laboratory, thus providing 
a comprehensive road rating of each 
fuel in terms of octane numbers. 

A total of 112 fuels, representing a 
wide variety of crudes and methods of 
refining, were tested during the experi- 
mental period. Approximately 1500 oc- 
tane ratings were made. The accumu- 
lated data is expected to prove of out- 
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stand:ng value to refinery engineers in 
their constant quest for more efficient 
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methods of refining gasoline to produce 
motor fuels of still higher quality. 








Ten test cars, all current models of leading manufacturers, were used by The 

Atlantic Refining Company during the tests conducted on Sand Mountain neat 

Lewistown, Pennsylvania. An engineer is shown checking the motor of one 0 
the cars before permitting it to traverse the test mile 
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Hitting the Bull’s-Eye Two Miles Underground 


N interesting application of Gen- 
eral Electric miniature instru- 
ments and other electrical equipment 
is their use in “Hitting the Bull’s-eye 
Two Miles Underground” with the 
Lane-Wells Company’s gun-perfora- 
tor. The gun-perforator is an ingeni- 
ous tool that has been developed to 
perforate oil-well casings by firing 


Operator makes a shot with the 
gun-perforator 
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steel bullets through them instead of 
using mechanical perforators as was 
the practice in the past. With this new 
method, it is possible to perforate the 
casing exactly at the point desired and 
to perforate several strings of cement- 
ed casing if necessary. 

When a casing is to be perforated, 
a “gun,” which consists of several 
loaded firing chambers mounted in a 
cylinder so as to fire at right angles to 
the cylinder, is lowered into the well 
with conductor-core cable until it 
reaches the level where perforation is 
desired. The charges are then fired 
electrically, one after another, by a 
firing controller, situated in the head 
of the gun. Contact for each shot is 
made by closing a switch in the serv- 
ice truck at the surface. 

To facilitate handling of the perfor- 
ating equipment at the well and to 
move it rapidly from job to job, the 
Lane-Wells Company has equipped 25 
trucks with complete apparatus for 
handling this work and ten more are 
under construction. Each truck has an 
engine-driven cable drum that carries 
8000 ft. to 13,500 ft. of General 
Electric conductor cable, and engine- 
driven generators to supply both a-c. 
and d-c., and an instrument panel. 
Included on the panel are General 
Electric instruments for determining 
electrical conditions in each circuit, 
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and electrical weight and depth indica- 
tors. From this panel the operator may 
keep himself informed of the exact 
condition of his work at all times and 
may check any part of his equipment 
when necessary. For instance, one of 
the d-c. instruments provides the oper- 
ator with a check on the actual occur- 
rence of each shot, no matter how 
deep in the well the gun may be. These 
shots often are made at depths as great 
as two and a half miles. The gun must 
be located within the limit of one 
foot. 

When it is remembered that the 
future production of a costly oil well 
depends upon the precise location of 
the gun and the infallibility of firing, 
the need for these factors becomes ap- 
parent. Electricity and correct mea- 
surement of it make such infallibility 
and precision possible. 

General Electric miniature instru- 
ments are used exclusively on the 





which the cable passes at the top of 
the well is geared to one motor so that 
the motor makes one complete revolu- 
tion for each foot of cable that passes 
over the sheave. On the instrument 
panel, the mating motor is connected 
to a counter that registers directly the 
number of feet of cable that has been 
reeled out. 

The weight indicator, so sensitive 
that the operator can tell when the 
gun strikes or leaves the fluid level in 
the well, also utilizes Selsyn motors. A 
calibrated compression spring is con- 
nected between the sheave over which 
the cable runs into the well and the 
sheave frame. Expansion or contrac- 
tion of this spring is transmitted 
through a rack and pinion to a Selsyn 
unit. The mate to this unit, mounted 
on the back of the instrument panel, 
records the weight that is on the cable. 

Use of the Selsyns in the depth and 
weight indicators makes possible the 


Instrument panel on Lane-Wells Company gun-perforator truck 
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Lane-Wells gun-perforator trucks. The 
miniature type is employed to con- 
serve panel space and because accuracy 
is retained in spite of the jar and vibra- 
tion inflicted by travel over poor roads. 

Other General Electric products 
used in “Hitting the Bull’s-eye” are 
the Selsyn motors, which are the sub- 
stance of the weight and depth indica- 
tors. These indicating devices depend 
on the synchronizing feature of the 
Selsyns for their accurate operation. 
So that the operator of the gun per- 
forator knows at all times the depth 
the gun has been lowered into the 
well, one set of Selsyns is used for 
depth indication. The sheave over 
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very accvrate measurements that are 
necessary in the operation of the gun 
perforator. At all times the operator 
knows the depth of the gun within a 
few inches and the weight on the 
cable within a few pounds. 

A specially concentrically com- 
pounded cable, providing a steel sheath 
for carrying the weight of the gun 
and an insulated copper core for carry- 
ing the firing current, is used to lower 
the gun into the well. As the cable is 
fabricated, it is treated with General 
Electric Glyptal to protect the core 
against any oil or moisture that might 
penetrate the steel sheath and against 
the extreme heat found in deep wells. 














CLARK “Super-2-Angle”’ Com- 
pressor, 3-Cylinder, 300 H. P. 
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The CLARK “Super-2-Angle” Compressor has been 
one of the mechanical sensations of the past two 
years. Leading oil and gas companies, after thor- 
ough investigation, have invested hundreds of thou- 
sands of dollars in these new-type compressors. They 
are proving money-savers in Natural Gasoline Plants, 
Vapor-Recovery Plants, Re-Pressuring Plants, Gas 
Booster Stations, Oil Pipe Line Stations, Gas and Air- 
Lift Plants. 


Their success is attributable to the 5 substantial 
savings they achieve. They 


CUT TRANSPORTATION AND ERECTION 
COSTS, because shipped assembled. 


REQUIRE SMALLER FOUNDATION. 


REQUIRE LESS FLOOR SPACE, SMALLER 
BUILDING. 


SAVE FUEL, due to CLARK Super-2-Cycle 
Fuel Injection. 


. HAVE LOWER MAINTENANCE EXPENSE. 
due to simplicity of design. 


Other important advantages are: No exhaust or 
intake valves, 25% excess scavenging air, full force- 
feed laleicetion. These compressors offer a real 
opportunity to save money. Full particulars on 
request. Also 


See CLARK Section, Composite Catalog 


CLARK BROS. COMPANY, OLEAN, NEW YORK, U.S.A. 
Export Office: 30 Rockefeller Plaza, New York. Midcontinent Sales Offices 
and Warehouses: Tulsa, Okla., and Houston, Texas. West Coast Office: 
Smith-Booth-Usher, 2001 Santa Fe Ave., Los Angeles. Foreign Offices: 
72 Turnmill St.. E. C. 1. London, England: 4 Str. General 
Poetas, Bucharest. Roumania 
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Above—One of the columns, show- 
ing the type of platform supports 
built into the unit 


Right—Two 125-hp. Diesel engines 
coupled directly to 156-kva. 
generators 


HE Roosevelt Oil Company 

changed the method of operation 
of its refinery at Mt. Pleasant, Michi- 
gan, during the fall and winter of 
1936 to utilize the ‘“‘double-flashing” 
method installed by its engineers, 
which requires two furnaces and two 
fractionating columns. Previous to this 
change, the plant was operated in the 
conventional manner, a single furnace 
and one fractionating column having 
been used to manufacture special naph- 
thas and motor fuel. As Michigan 
crude is especially well fitted by nature 
for the processing of special naphthas, 
these products are made in quantities 
throughout the State, but gasoline for 
automobiles must have a very low end- 
point so the octane number will be 
sufficiently high for the gasoline to be 
marketed without blending with addi- 
tives. Premium grades of gasoline, 
however, are prepared by ethyl fluid 
addition in the new plant of the Roose- 
velt Oil Company which was com- 


Michigan Refinery 





Remodeled to Produce 
Premium Grade Gasoline 


“Double-flashing” supplants conventional 
refining methods 


By J. C. ALBRIGHT 
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pleted during the summer of 1937. 

The crude obtained from the fields 
in Michigan varies considerably in 
gravity, the maximum being approxi- 
mately 45 deg. A.P.I. in some new 
fields, such as Crystal when it was 
flush, but somewhat lower in the newer 
Buckeye pool, Gladwin County. The 
oil processed by the Roosevelt refinery 
during August, 1937, had a gravity of 
39.2 deg. A.P.I., and was handled at a 
rate of about 5000 bbl. daily. Salt is 
quite a factor in Michigan, as practi- 
cally all the oil produced from the 
Dundee formation is contaminated 
with varying amounts of salt water, 
which increase rapidly in some fields, 
as for example, the Crystal field, which 
went almost entirely to water in less 
than two years. 

At the Roosevelt refinery a 14-in. 
by 7-in. by 12-in. pump passes the oil 
through heat exchangers, distillate to 
oil, which bring the temperature of the 








charge to about 180 deg. fahr., after 
which it enters a large drum where it 
is given approximately three hours set- 
tling time. Water introduced with the 
fresh oil hastens the separation of salt 
from the oil by dissolving the minute 
crystals after the heat breaks down 
the film that surrounds the crystals. 
Before the crude enters the pipe still 
sufficient salts have been removed to 
prevent corrosion. Fuel oil, residuum 
from the second column, passing 
through other exchangers, heats the 
fresh charge, so that a tube still inlet 
temperature of about 275 deg. fahr. is 
obtained. The pipe still crossover tem- 
perature is held at approximately 390 
deg. fahr., and the transfer line at a 
temperature of approximately 460 deg. 
fahr., oil entering the vaporizer section 
of the first fractionating column at 
about 405 deg. fahr., so that all de- 
sirable fractions can be removed from 
the column. 


THE PETROLEUM ENGINEER 
























Reflux pump controllers 
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Eight normal cuts are taken from 
both columns, the first producing rub- 
ber solvent from the overhead vapor 
line, held at a temperature of approxi- 
mately 190 deg. fahr., having wet 
trim, or reflux, so the required boiling 
range may be obtained on the product, 
which has an average gravity of 72.4 
deg. A.P.I. The next cut removed di- 
rectly from this primary column is the 
varnish maker’s and painter’s naphtha. 
The accumulator section temperature 
js maintained at approximately 226 
deg. fahr., so the product drawn off at 
this point has a gravity of approxi- 
mately 60.2 deg. A.P.I. Next down the 
column, Stoddard’s solvent is produced, 
the draw-off section temperature being 
maintained at 300 deg. fahr., and the 
product having a gravity of 54.6 deg. 
A.P.I. 

The bottoms, the fourth product 
taken from the column, is partially- 
topped crude, and the temperature of 
this material averages approximately 
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Shell and tube vapor condenser on 
first column 
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385 deg. fahr. as it emerges from the 
base and is picked up by the secondary 
charging pump. A 12-in. by 7-in. by 
12-in. steam-driven, reciprocating 
pump is used to handle the hot oil, 
which is transferred immediately to the 
second pipe still for additional process- 
ing. The pipe still inlet temperature 
varies somewhat from that of the pri- 
mary column outlet, but averages ap- 
proximately 370 deg. fahrenheit. The 
second heater, or pipe still, is operated 
so that a transfer temperature of about 
600 deg. fahr. is obtained, and the oil 
is flashed into the secondary fraction- 
ating column for final processing. 
Four cuts are taken from this col- 
umn, the heavier fractions varying ac- 
cording to market requirements. The 
overhead fraction is always kerosene, 
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Fuel controller on first pipe still 
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having an average gravity of approxi- 
mately 46.5 deg. A.P.I., when the top 
of the column is maintained at a tem- 
perature approximately 400 deg. fahr. 
with liquid reflux. The vaporizer sec- 
tion of the secondary column has an 
average temperature of around 590 
deg. fahr., which, with sufficient proc- 
ess steam, will separate all the re- 
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quired fractions from the partially 
topped crude charge. Two grades of 
distillate may be taken from the col- 
umn at different drawoff connections, 
or the two merged into one from a 
common drawoff section, as preferred. 
During seasons when the demand for 
burning oils is greatest, the operation 
of the secondary column is altered so 


that two grades of distillate may be 
manufactured, but if only a single 
grade of distillate is required, its grav- 
ity averages around 41.6 deg. A.P.I. 
when the distillate section of the col- 
umn is maintained at or near a tem- 
perature of 455 deg. fahrenheit. Gas oil 
is next removed from the tower, its 
gravity varying slightly as the operat- 
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Above—View of the two columns for 
double-flashing 


‘Below—Vapor-recovery column and 
outlet controllers 
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ing conditions of the column vary, but 
during summer months its average 
gravity is approximately 34.5 deg. 
A.P.I. when the the gas oil section is 
maintained at or near a temperature of 
525 deg. fahrenheit. Bottoms leave the 
column at a temperature of approxi- 
mately 550 deg. fahr., as 18.7 deg. 
A.P.I. fuel oil, when other operating 
conditions are as outlined above, and 
when charging this type of crude. 

This system of double-flashing was 
decided upon to eliminate “bootlegs,” 
or side cut, columns, as each cut can 
be removed directly from the column, 
finished as a designated product. Motor 
fuel can be cut from the top of the 
primary column by regulating the 
amount of reflux to obtain the desired 
end-point and gravity. It may be 
blended with other materials, or ethy- 
lized as desired. The entire plant has 
been revamped during the past 12 
months to include new electrolytic salt 
removing units, new ethylizing equip- 
ment, as ethyl fluid is received now in 
tank cars, and equipment that processes 
all the vapors from plant rundown 
storage to recover the available frac- 
tions that otherwise would be lost by 
evaporation. 

During the early part of 1936, a 
new power room was placed in opera- 
tion. It provides electricity for plant 
lighting and for operating what mo- 
tor-driven pumps are required. This 
equipment was placed in the extension 
to the boiler room, and consists of two 
125-hp., 6-cylinder Diesels, each con- 
nected directly to a 156-kva., 125- 
kw., 480-volt generator. The location 
of the generating sets is such that an 
experienced operator may care for both 
this equipment and the boilers, as 
everything about the two units is prac- 
tically automatic. All the latest fea- 
tures were included in the generating 
equipment, such as temperature con- 
trol in the water jackets, etc. The 
jacket water is circulated by individual 
motor-driven pumps through an en- 
closed system, using atmospheric cool- 
ing sections over which water flows to 
control the temperature. 

From January 1, 1936, until August 
12, 1937, this power unit had con- 
sumed approximately 49,200 gal. of 
Diesel fuel and had produced about 
1,088,160 kw-hr. of electricity. Ap- 
proximately 2400 gal. of fuel are con- 
sumed monthly, which indicates that 
insofar as fuel is concerned power is 
generated at a very low rate. Not only 
does the equipment require very little 
supervision, but maintenance cost is 
quite low; no major difficulties were 
encountered in the 20'4 months of 
operation. 









Furnace burners with protective cov- 
ering prevent drifting snow from in- 
terfering with efficient operation 


Particulars regarding construction 
and some of the important items of 
equipment used are as follows: 

New Plant—Ralph M. Parsons Com- 
pany. 

Buildings—Butler Manufacturing 
Company. 

Pumps and Diesel Engines—W orthing- 
ton Pump and Machinery Corpora- 
tion. 

Recorder-Controllers — The Foxboro 
Company. 

Thermocouples — Leeds & Northrup 
Company. 

Liquid Level Controllers—Fisher Gov- 
ernor Company. 

Gate Valves—Henry Vogt Company. 

Insulation—Johns-Manville. 

Generators—Electric Machine Equip- 
ment Company. 

Exciter Belts—Goodyear Tire & Rub- 
ber Company, Inc. 

Heat Exchangers—The Griscom-Rus- 
sell Company. 

Towers—Muskegon Boiler Company. 

Salt Removers—Petroleum Rectifying 
Company. 

(Installed, August, 1937.) 

New Ethyl Plant—tnstalled, August, 
£937. 
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May the Season's joys be yours. 
Each and every member of our 
organization extends to you... 
best wishes for the holidays 
and the coming New Year. 


THE CONTINENTAL SUPPLY 


























Fig. 1. Apparatus used in making ex. 
periment to determine type of salt 
most desirable in contact with 
ground bed pipe 
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Control of ground bed 

resistance, selection of 

site, and type of ground 

bed installed are impor- 
tant factors 


Ground Beds for Use in Cathodically 


Protecting Buried Pipe Lines* 





By S. U. McGARY 


Engineer, United Gas System, Houston, Texas 


HE theory of electrically pro- 

tecting pipe lines against soil cor- 
rosion has now become an accepted fact 
and is being used more and more ex- 
tensively each year. The principal ques- 
tion now to be considered is the eco- 
nomics of such a system over the old 
system of replacing the sections of pipe 
attacked by corrosion. In order to ob- 
tain the maximum results of cathodic 
protection it is necessary that all appa- 
ratus used in this type of protection 
be operating in the most efficient 
manner. 

Cathodic protection consists essen- 
tially of installing, at some distance 
from the pipe line to be protected, a 
ground bed. Attached to this ground 
bed is the positive terminal of a source 
of electrical energy; the negative term- 
inal being attached to the pipe line to 
be protected. As the system operates 
electrical current enters the soil at the 
ground from the ground bed and re- 
turns to the pipe being protected. 

As direct current is used for protec- 





*Paper presented at Fourth Conference on 
Underground Corrosion, United States Bureau of 
Standards, Washington, D. C., November 15-17, 
1937. 





tion of pipe lines the power consumed 
measured in watts is equal to the volts 
times amperes. In order to keep at a 
minimum the power needed and still 
obtain the same effect, it is necessary 
to keep the voltage at a minimum. The 
only method for controlling the volt- 
age is to regulate the resistance of the 
circuit, which consists of wire, contact 
resistance between the ground bed and 
the soil, and the resistance of the earth 
between the ground bed and the pipe 
line. Obviously the resistance of the 
earth between the ground bed and the 
pipe line cannot be altered or con- 
trolled; however, the wire resistance 
and the contact resistance between the 
ground bed and the surrounding soil is 
controllable. 
Control of Ground Bed Resistance 

The resistance of the wire in the cir- 
cuit is easily controlled by the size of 
the conductor used. Generally large 
wires, 4/0 or even larger, are used for 
this purpose. 

The greatest loss of energy is the 
loss in overcoming the resistance of the 
contact between the ground bed pipes 
and the surrounding soil. This is not so 
easily controlled. This contact resist- 


ance is often many times as great as 
the resistance of the copper cable carry- 
ing electricity from the unit to the 
ground bed. 

Soil is composed of infinitely small 
particles of complex silicates, oxides, 
and carbonates of calcium, aluminum, 
iron, etc. These insoluble materials are, 
in the pure state, insulators of elec- 
tricity. Especially in areas where pipe 
lines are corroded these particles of in- 
soluble material are covered with 
water. During wet seasons of the year 
the infinitely small spaces between the 
particles likewise are filled with water. 
In this water, which is in contact with 
these small particles, is dissolved salts 
that have a tendency to ionize and to 
conduct electricity. The conductivity 
is dependent on the kind and quantity 
of salt dissolved in this water. As salt 
is the controlling factor in the conduc- 
tivity of a soil a laboratory experiment 
was carried out to ascertain the type 
of salt most desirable in contact with 
the ground bed pipe. 

Two short pieces of pipe (a) and 
(b), Fig. 1, were selected so that when 
tested together in the same beaker of 
', percent (salt) water it showed 
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its new TYPE 7-MR-6000 |b. Test and 
10,000 Ib. Test manually operated 
Blowout Preventer and Control Head 


BELOW: Standard 10,000-Ib. 
test Christmas Tree used by 
Harrison & Abercrombie at Old 
Ocean, Brazoria County, Tex., 
where completion pressures 
range up to 4,200 Ibs. Tree is 
built up on a Cameron Type 
7-MR Series 1500—10,000-Ib. 
test Control Head, having tub- 
ing flow outlets above the rams, 
and casing flow outlets below 
the rams. 
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Regardless of anticipated well pressure, Cameron Type 
7-MR 6,000- and 10,000-pound test Christmas Tree Control 
Heads provide extremely positive mastery at every stage of 
drilling-in and completion work when used as the foundation 
for high test Christmas Trees. 


Complete blowout protection is afforded while drilling-in 
with drill pipe or tubing while running liner and screen on 
drill pipe or tubing: and while screen is washed outside prior 
to setting liner packer. Full safety also is provided while 
washing well clear to surface, if desired, before setting liner 
packer. Finally, an incomparably simple and efficient means 
of suspending and sealing tubing is provided. 


Tubing is suspended on the closed rams of the Control Head 
by use of a special steel 
shoulder nipple, having the 
same O.D. as the tubing 
collars, Made up in the 
tubing string at the proper 
position, the one-piece 
shoulder nipple may be 
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MIDLAND: 
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CORPUS CHRISTI: 
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CAMERON IRON WORKS, Inc. 


711 MILBY STREET, HOUSTON, TEXAS 


74 Trinity Place. New York, N. Y 
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raised and lowered freely in the oil string without restricting 
returns. There is nothing to hang up. get out of order, or 
fail. When rams are closed on the*shoulder nipple, tubing 
string is rigidly suspended, sealed beyond possibility of 
leakage, and rigidly held down. Wells completed with these 
Control Heads do not develop tubing and casing pressure 
equalization due to leakage of tubing seal. 


Units are available with any desired combination of cas- 
ing and tubing flow outlets. If preferred, tubing suspen- 
sion may be by means of a special steel hanger landed 
in the top opening of the head. This permits arrangement 
of casing flow outlets above the rams, which then serve 
as a positive means of sealing annular space below cas- 
ing outlets in event flow connections require repair or 
changing. 


Cameron Christmas Tree Control Heads are available for 
all test pressures ranging from 3,000 to 10.000 pounds. De- 
tails and prices on Control Heads and Complete Cameron 
Safety Christmas Trees will be gladly furnished to any 
operator on request. 


LOUISIANA: 

Pelican Well Tool & Supply Company 
OKLAHOMA and KANSAS: 

Carson Machine & Supply Co 
MEXICO: 

J. W. Allen 


Apdo. 483, Tampico. Tamps 














SECTION -A-A leaving only the lower portion of the 
pipe to discharge electricity into the 
soil. 

Later the vertical ground beds were 
PLAN ELEVATION installed with a core-drilling machine 
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Fig. 2. Horizontal ground 
beds 
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per cable from the generating unit, 


The other type of ground bed jg 


known as the vertical type. It consists 
of a number of pipes placed in a verti. 
cal position, the tops of the pipes being 
connected to each other. 


The first ground beds of this type 


were installed by drilling the holes 


to a depth of 12 or 14 ft. and inserting 
the pipes. These ground beds were not 


very effective, as a large portion of the _ 
pipes inserted was in a very dry soil, © 


that had been equipped with large-di- 
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the same potential. One piece was 
placed in beaker (A) surrounded by a 
solution of 1/20 percent sodium chlo- 
ride (common salt). This is used to 
represent the pipe line buried in a 
slightly brackish solution. The other is 
placed in beaker marked (B) in which 
the solutions are changed in concen- 
tration as well as the type of salt. The 
instrument marked (V) is a low read- 
ing voltmeter used in measuring the 
difference in voltage. On top of each 
beaker is a layer of oil (c) used to 
exclude the air. In actual installations, 
but little, if any, oxygen will be found 
at pipe line depth in soils that are not 


constructed using the other combina- 
tions of iron and salt. Ground beds 
constructed as outlined under No. 2 
and No. 5 would create an electro- 
motive force in the opposite direction 
from the one desired to protect the pipe 
line and would have to be overcome 
by applied voltage from the unit pro- 
tecting the pipe line. 

If we were operating a unit deliver- 
ing 100 amperes using a ground bed as 
outlined in No. 2 and No. 5, 60 watts 
of the power would be used overcom- 
ing electromotive force due to im- 
proper ground bed construction. In- 


ameter bits for the purpose of setting 
20-ft. random length pipe. 


As shown in Fig. 3 the hole is made 
deep enough so that the top of the pipe 
will be at least two ft. below ground 
line. Four-inch junk pipe is welded on 
the tops of these pipes in order to tie 
them together and form an electrical 
path. The hole both inside and outside 
is filled with drilling mud after the 
pipe is lowered into place. This type of 
ground bed has proved very satisfac- 
tory. 

The advantages of the vertical 
ground bed are as follows: 


cracked. It is for this reason that oxy- 
gen is removed and excluded in this 
experiment. 


Beaker (A) is used to represent the 


stallations such as outlined in No. 1 and 1. 


No. 4 would produce an electromotive 
force in the same direction as that ap- 
plied by the unit. It will have a ten- 
dency to reduce the power consumed 
in the installation. 


A large portion of the pipe is in 
contact with the soil where per- 
manent moisture prevails with the 
result that there is very little sea- 
sonal fluctuation of ground bed re- 
sistance. 


pipe line and consists of a nipple im- 
mersed in 1/20 percent oxygen free 2. 
solution. This is kept consistent Types of Ground Beds 


throughout the experiment. In beaker Ground beds have been divided into 
(B) are placed different types of salt two types, horizontal and vertical. 5. 
that have been and are being used for 


The ground is uniformly in con- 
tact with every portion of the 
ground bed pipe. 

The initial resistance will remain 








decreasing the resistance between 
ground bed pipe and soil. 

This experiment shows the effect of 
different types of salt when placed in 
contact with the ground bed, as well 
as the effect of carbon as a ground bed 
material. 

Ground beds composed of combina- 


tions 


such as No. 2 and No. 5, Table 


1, would not be as efficient as those 


A horizontal ground bed is installed 
by opening a trench approximately six 
ft. deep and placing in it a contin- 
uous length of pipe. This depth will 
vary according to the moisture level of 
the soil. Two such trenches ordinarily 
are used, the pipe forming the letter 
V, (Fig. 2). At the point where the 
two buried lines come together a riser 
is welded that protrudes above the 
ground. To this riser is brazed the cop- 








7. When the pipe has been lost to the 
TABLE |! extent that a new bed is desirable 
No. Contents of Beaker B Concentration EMF it may be renewed simply by driv- 
1. Sodium Chloride 1/20% to 2.0% 0 to .05 V. Anodic ing a smaller diameter pipe inside 7 
2. Copper Sulphate 1/20% to 1% 6 V Cathodic the old one. 4 
: — Chloride 1/20% to 1% .0§ to .15 Anodic Horizontal ground beds have the | 
alcium Chloride 


5. 


and Acetic Acid 
*Carbon rod in 

Sodium Chloride 1/20% to 2.0% 

*Carbon rod used to replace the steel nipple. 


1% Cace - Trace Acid 


.22 Anodic 


.6 Volt Cathodic 
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practically constant thus allowing 
the operator to adjust the unit. 

4. The drilling rig is capable of put- 
ting the vertical pipes as much as 
40 ft. deep. 

5. The cost is comparable with install- 
ing ground beds of the horizontal 
type. 

6. Any kind of soluble salt can be 
mixed uniformly with the soil ad- 
jacent to the vertical pipes. 


following advantages: 
1. They may be installed by ordinary 


labor crews without special equip- 


ment. 
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HE correct screen casing 
for each individual well serves £ 
least resistance to the inflow of oil; and therefore, 
permits production of the maximum amount of oil with a 
minimum of sand and mechanical trouble. 

Through extensive experiments Kobe has accumulated a 
vast amount of data covering the fundamental principles which 
govern the proper selection of screen casing for any specific 
set of conditions. These data, together with the complete fac- 
ilities of the Kobe laboratory and personnel, are available to 
operators at all times without cost or obligation. 


to restrain the entrance of sand with the a , a 


KOBE, Incorporated 


{Pronounced K&B) 


3040 EAST SLAUSON AVE., HUNTINGTON, PARK CALIFORNIA 
Branch Office: °3119 South Robinson Avenue, Oklahoma City, Oklahoma. 
Gulf Coast Representative: Brown-Hovis, Inc., 2214 Campbell Street, 
Houston, Texas. Foreign Representative: Petroleum Machinery 
Corp., 30 Rockefeller Plaza, New York, N. Y. 








Fig. 3. Vertical ground beds 





2. Any size pipe may be used. The 
pipe does not have to be straight. 
3. The addition of salt to the soil ad- 
jacent to the pipe will be simplified. 


Selection of Ground Bed Sites 


Great care should be taken in select- 
ing the site for installing a proposed 
ground bed. Test holes should be drilled 
on each side of the proposed location 
to the depth that the ground bed will 
be installed. Samples of soil are taken 
and resistance measurements made. If 
the soil is of the same kind preference 
is given to the location showing the 
lowest soil resistance per cubic centi- 
meter. In event one soil is of a sandy 
nature and the other is a clay, better 
results will be obtained if the ground 
bed is placed in the clay regardless of 
resistance measurements. Ground beds 
installed in salty marshes that contin- 
ually are full of brackish water need 
only be just covered. 

After a ground bed is installed and 
connected to the source of power ex- 
cellent results will be obtained with a 
resistance of 1/10 ohm or less. If the 
resistance is greater than 1/10 ohm 
steps may be taken to reduce the re- 
sistance in order to operate efficiently. 


This procedure is followed: 


1. Reduce the resistance of the soil 
in contact with the ground bed 
pipe by the addition of salt. If the 
ground bed consists of at least 300 
ft. of 6-in. pipe or the equivalent 
amount of steel surface in contact 
with the soil, salt should be added 
to the soil adjacent to the pipe. 
In arid locations calcium chloride 
should be used, but at locations 
where the ground bed is covered 


Sealing 


EMONSTRATION by engineers 
of the Bureau of Mines, United 
States Department of the Interior, that 
drilling mud may “set” and become as 
hard as shale, when in contact with 
crude oil for a relatively short time, 
may have a far-reaching effect on 
methods of developing and operating 
oil fields. If the experimental work can 
be applied successfully in the field, it is 
possible that millions of barrels of oil 
that are not recovered by present pro- 
duction practices will be made avail- 
able. 

The operator who drills a well with 
rotary tools uses mud to carry the cut- 
tings to the surface. As drilling pro- 
ceeds, the mud fluid plasters the sides 
of the hole. The colloidal particles in 
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with fresh water satisfactory re- 
sults can be obtained by using sod- 
ium chloride. 


2. Increasing the amount of pipe in 


contact with the soil will help. 
This method of reducing the re- 
sistance will increase the initial cost 
of installation, but will reduce 
materially the operating costs. This 
is due to the fact that current 
leaving iron pipe on entering the 
soil removes approximately 20 |b. 
of iron a year. A longer period of 
operation will be experienced be- 
fore it will be necessary to renew 


the ground bed. 


3. In adding pipe to the ground bed 


it has been found that much more 
is gained for the effort spent if the 
additional sections are placed some 
distance from the original installa- 
tion. A few installations were made 





the mud prevent the drilling water 
from leaving the well and entering the 
porous strata that are penetrated. 

If the drilling mud solidifies on the 
walls of the hole where it penetrates oil- 
bearing strata it is possible that many 
wells have been drilled through low- 
pressure oil-bearing formations which, 
after the well was completed, have be- 
come sealed. 

To overcome this difficulty engineers 
of the Bureau devised a means of proc- 
essing drilling mud with material in- 
soluble in water but soluble in oil, so 
that when an oil stratum is penetrated 
the hydrocarbons will attack the oil- 
soluble portions of the mud and pass 
through it into the well. The most ef- 
fective material is orude rubber cut into 


in this manner by placing the aux- 
iliary beds some 100 ft. on either 
side and connecting with a heavy 
wire. 

SUMMARY 

The subject of ground bed resist- 
ances may or may not be of impor- 
tance if, for instance, a rather short 
section of pipe was to be protected. 
Neither would it be so important if 
power could be had at practically no 
cost. 

It is important, however, if power 
must be purchased at commercial rates. 
It also is very desirable with the use 
of windmills. A windmill is not a very 
powerful piece of equipment under 
ordinary wind velocities. By restricting 
the resistance of its load far better re- 
turns will be obtained for the invest- 
ment. In this instance the cost of 
power is nil. 


of Oil Sands by Drilling Mud 


shreds. The effect is as though short 
pieces of string had been mixed with the 
mud plaster and pulled out after the 
plaster was in place, leaving holes 
through which the oil and gas can enter 
the well. 

The hardening of the mud and pro- 
posed method of processing it are de- 
scribed in Report of Investigations No. 
3354, entitled, Hardening of Mud 
Sheaths in Contact with Oil, and a Sug- 
gested Method for Minimizing Their 
Sealing Effect in Oil Wells, by C. P. 
Bowie, supervising engineer of the bu- 
reau’s petroleum field office at San 
Francisco, California. This report may 
be obtained without cost from the Bu- 
reau of Mines, Information Division, 
Washington, D. C. 
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REASONS Self-Aligning ROTARY SLIPS 


INSURE SAFETY, SAVE MONEY, SPEED 
Ww HY OPERATIONS, PROTECT YOUR DRILL PIPE! 


: 1. Liners maintain a full-length, non-crushing, T H E S E a F-A L I G N I N G 
gripping, surface is eutometically cimed PRINCIPLE EXPLAINED 


ir with the pipe in any position. 















e 2. Complete full-length and perfect circum- 

| | Sette vice [ce |= BAASH-ROSS 
g large gripping area. Concentration of weight SELF - ALIGNING 
P on small area of pipe is avoided—damage to ROTARY SLIPS 


i liminated. 

f en AUTOMATICALLY 
3. Truncated-pyramid type wickers on grip- COMPENSATE FOR 
ping surface cannot cut or mar pipe. CHANGE IN 
EFFECTIVE TAPER 


OF THE MASTER 


4. Oscillation of liners when pipe is raised 
insures immediate release of slips. No sticking 





rt in master bushings—no lost time. BUSHING BORE 

1e 

1e ’ . ' In the left half of the cross section diagram you see a Baash-Ross Self-Aligning 

2s 5, All working parts secured against acci- Slip seated in a new master bushing. The taper on the slip body coincides with 
dental separation. Retaining pins, etc., not the taper of the master bushing bore, and the liner has full length contact with 

= subject to strain under load. the pipe. Now look at the right-hand side. Note how wear in the bore and on 


the outside diameter of the master bushing combine to change the EFFECTIVE 
TAPER of the master bushing. Because the liners of Baash-Ross Self-Aligning 


a) 








2. 6. Slips quickly disassembled on derrick Rotary Slips are supported laterally in the slip body-sections by curved back- | 
2 floor for replacement of liners. No special ing plates, they oscillate in a vertical plane and are automatically aligned with 
d tools required. the axis of the pipe in any position. Thus, the weight of the string is uniformly | 
) distributed over the entire large gripping surface of ALL the liners, without 
q- damage to the pipe. 
ir 
P. 
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. General Offices: 5512 BOYLE AVENUE, LOS ANGELES 

OKLAHOMA CITY HOUSTON Branches in Borger and Export Office: 30 Rockefeller Plaza, 





1559 S. E. 29th St. 5300 Clinton Drive Pampa, Texas New York, N. Y., U.S.A. 









































































Controlling a High-Pressure 
Gas Well in Otis Field, Kansas 





HE accompanying photographs show most 

graphically and interestingly the struggle 
involved in bringing under control a high-pres- 
sure well in the Otis gas field of Rush County, 
Kansas. The well is No. 4-B Korial of Morgan, 
Flynn and Cobb, Tulsa, Oklahoma, operators. 


The well had been killed with water, after 
which the operators bailed it until the gas pres- 
sure exceeded that of the water and it began to 
empty of its own accord. At one time the water 
was shooting over the top of the derrick. When 
an attempt was made to lower the bit into the 
hole and fasten the oil-saver in the top of the 
control head it was found that the pressure was 
too great and it was impossible to seat the oil- 
saver on the packing ring. While trying to get 
the oil-saver in place the cutting action of the 
gas, sand, and water severed the drilling line im- 
mediately above the rope socket. The oil saver 
was blown up into the derrick and the bit 
dropped into the casing. Later the bit came back 
up to the position shown in the accompanying 
illustrations. The pressure was too great for the 
bit to drop into the casing, but not great enough 
to blow it completely out of the hole. 

A 5-in. bit and 7-in. O.D. casing were being 
used. An attempt to tie a rope around the bit 





ILLUSTRATIONS 


No. |. The well unloading. Budge Flynn and Olin Harkins are 


seen standing on the derrick floor. 


No. 2. Trying to tie a rope onto the bit. Olin and Jim Harkins 


on derrick floor; Russell Cobb at left. 


No. 3. Crew attempting to snub a rope around the bit. Gas, 


water, and sand cut the line to pieces. 


No. 4. The bit can be seen suspended in the top of the casing. 
The drilling line is dangling in the upper right hand corner. 

No. 5. Bit suspended in casing. The bit has a truck winch line 
half-hitched just above the control head. The crew is lowering the 


drill line to tie to the top of the bit. 
No. 6. Pulling the bit out of the hole. 


No. 7. The bit is almost out of the hole. Jewell Harmon is clos- 
ing the 7-in. Orbit valve with an 18-in. wrench; 950-lb. pressure, 


60,000,000 cu. ft. of gas. 


was unsuccessful, as the rope was cut into shreds 
by the water, gas, and sand. Next a wire line 
obtained from a winch on a truck was tied 
around the bottom of the bit, then the drilling 
line was lowered to secure the top of the bit 
with a half-hitch. By tightening both lines the 
bit easily was snubbed out of the hole. A few 
days later the well again was killed and the bit 
lowered into the hole before too much of the 
water had escaped. 


The well was producing 60,000,000 cu. ft. of 
gas and the pressure was 950 pounds. When the 
bit was out of the hole the well was shut in by 
one man closing the Orbit valve with an 18-in. 
wrench. We are indebted to Bill Ligon, Kansas 
representative of the Oil Well Improvements 
Company, both for the photographs and infor- 
mation incorporated in this article. A snapshet 
of Mr. Ligon appears below. 









































’ t 
= P ; 
a di 
| Es 
—— é ae 
i Kets 
i 
lag v 

















AV? 
ae 


TAL Y 
Pes SP a ES 


NY 


f\ 
(a 


Ask your Elecric Power Company how Purchased > ia 
Fi Electric Power can increase your profits! ii 
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What business needs is more orders 
from customers and fewer from the 
Government. 

eve 

Joe: Are you and your wife on 
speaking terms? 

John: Well, I’m listening again. 

,r7 

A woman is a person who can hurry 
through a drug store aisle 18 inches 
wide without brushing against the 
piled up tinware and then drive home 
and still knock off a door of a 12- 
foot garage. 

yorg 

Nurse: 1 think he’s regaining con- 
sciousness, doctor; he just tried to 
blow the foam off his medicine. 

2 


Frisby: My girl has a_ beautiful 
gown that she only wears to teas. 
Frump: Who? 
Frisby: Me. 
a 


Old-Fashioned Aunt: Sally, I should 
think that a night club would be the 
last place a girl of your station would 

o. 
Sally: It usually is. 


vy vy 7 


Residents in Reading, Pa., are hear- 
ing this story about WPA activities: 

Needing a man to mow her lawn a 
woman telephoned WPA officers to 
learn if a man were available for odd 
jobs. The WPA office promised to take 
care of the job. Next day a truck 
loaded to the rails with boards and 
nine men drew up in front of the 
house. 

Thinking there was some mistake, 
the woman hurried out to prevent un- 
loading of the lumber. “I only wanted 
the lawn mowed,” she said. 

“It’s all right, lady,” a man who 
appeared to be in charge told her. 

“This is now a federal project. We 
will build a rest room with the lum- 
ber, as required by the rules. Two of 
the men will be sitting in it all the 
time, two will be going in and two 
going out all the time. The other two 
will cut the grass. I’m the superin- 
tendent.” 

e @ 


“Is there any difference between re- 
sults and consequences?” 

“Well, my experience has been that 
results are what you expect, while 
consequences are what you get.” 
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Farmer: Seems like I’ve been findin’ 
an awful lot of dead crows in the fields 
lately. 

Second Farmer: Yeah, Joe Welch 
down the road made a scarecrow out 
of the duds his boy brought home 
from college and the birds have been 
laughin’ themselves to death. 





THE MORNING AFTER THE 
NIGHT BEFORE 


at the Christmas Jinks and Banquet 
of the Wildcat Committee, Calli- 
fornia Oil and Gas Association 


On a cold grey dawn of a winter's day, 
A wildcat wended his homeward way 
And with stumbling footsteps he said, 
“Methinks 
That was damn good Christmas 
Jinks! 
I’m certainly glad I ‘up and went’"— 
’Twas the best five bucks I ever 
spent! 
Of course it’s going to be real tough 
Explaining to Mary. what kind of 
stuff 
They mixed with oil and gasoline 
To make me feel like ‘sweet-sixteen’. 
That show—and what went on before— 
Raised my octane to ninety-four; 
The dinner—well, they said it was 
great, 
Though I don’t remember just what I 
ate. 
A couple of times I fell on my face, 
But aside from that I behaved with 
zrace 
And upheld the dignity which, to be 
frank, 
Belongs with vice-presidential rank. 
It may be hard for wildcats’ wives 
To see how oil can shape our lives; 
But, take last night—’twas an educa- 
tion, 
A stimulus to the imagination, 
A rare symposium of wit, 
Blended with just a little bit 
Of that which wildcats all have found 
Makes the world go ’round and 
’round. 
In a world gone nuts with war and 
strife, 
An industry took a lease on life, 
For after last night I’m here to say 
That I really believe oil’s here to 
Stay.” 











One inmate of the insane asylum 
was playing solitaire, with another one 
watching over his shoulder. “Say,” 
said the second, “‘you just cheated 
yourself.” 

“Oh, sure,” replied the first, “I’ve 
been cheating myself at solitaire for 
years.” 

“Don’t you ever get caught?” 

“Naw, I’m too clever at it.” 


Ss 





Flossie: You'll never catch me going 
out to dinner with an editor again.” 


Girl Friend: Why? Was he broke? 
Flossie: 1 don’t know whether he 
was broke or not, but he put a blue 
pencil through about half my order, 


q 7 3 A 


A reformer went into a Negro bar- 
ber shop to get a shave. It so happened 
that the barber was gloriously plas- 
tered on corn liquor, which caused 
him to make several bad cuts on the 
reformer’s face. 

Whereupon the latter, ever alert to 
call attention to the evils of drink, 
said: ‘“Now you can see what booze 
does!” 

“Yessuh,” replied the Negro, gen- 
ially, “hit sho do make de skin ten- 
der!” 

yr 

The tightwad insurance inspector 
who was out of town for his wife’s 
birthday sent her a check for a mil- 
lion kisses as a present. The wife, a 
little annoyed at his thrift, sent back 
a post card: 

Dear Jim: Thanks for the perfectly 
lovely birthday check. The milkman 
cashed it for me this morning. 

4,7 

Hubby: Do you know, honey, if I 
had to do it all over again, who I'd 
marry? 

Wifey: No, who? 

Hubby: You. 

Wifey: Oh, no you wouldn’t. 

yf 

“My son’s home from college.” 

“How do you know?” 

“TI haven’t had a letter from him in 
three weeks.” 

yf 


A state inspector of a lunatic 
asylum went to the telephone and 
found difficulty in getting his connec- 
tion. Exasperated, he shouted to the 
operator: “Look here, girl, do you 
know who I am?” 

“No,” came back the calm reply, 
“but I know where you are.” 

7 7 y 

Doctor: I don’t like to mention it, 
but that check you gave me has come 
back. 

Patient: Well, that sure is funny, 
Doc, so did my lumbago. 
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SAFE, DEPENDABLE, CEMENT GUIDING, 
FLOATING AND CEMENTING EQUIPMENT 
IS ONE OF THE MOST ECONOMICAL 
FORMS OF INSURANCE YOU CAN BUY... 








h. is perfectly obvious that it is 
just “good business” and “good 
insurance” to use the Safest and 
most Dependable Equipment 
available . . . and to modern oper- 
! ators that means BAKER 
CEMENT GUIDING, FLOAT: 
ING AND CEMENTING 
EQUIPMENT. 
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IT IS THE COMBINATION OF THESE 3 FEATURES 
In Perfect Balance THAT ASSURES THE SAFETY AND 
DEPENDABILITY OF BAKER CEMENT GUIDING, FLOAT- 
ING AND CEMENTING EQUIPMENT... 


1. IT HAS STRENGTH .. | and strength to spare for landing the longest and heaviest 
string of casing. 


2. IT HAS EFFICIENT VALVE ACTION .. . afforded by buoyant Bakelite ball 


which floats in the rotary mud or cement slurry and instantly double-seals against a 
narrow, tough rubber seal (backed by a Bakelite seat and concrete) at the slightest 
reversal of pressure. 


3. IT IS COMPLETELY DRILLABLE ... only special Baker-Formula Concrete, a 
minimum amount of Bakelite, and a negligible amount of rubber are ever used in the 
internal construction of Baker Floating Units—these materials all being easily drilled 
up and circulated out of the hole. When less drillable materials are used, the operator is 
confronted with extra bit expense and loss of time in drilling out, or breaking out 
such materials from the shoe or collar. Moreover, there is always danger that the 
recently set cement around the casing will be damaged by the continued grinding, 
action of the bit during the drilling out process. 


The Complete Story of the Safety and Dependability of Baker Cement Guiding, Float- 
ing, Cementing Equipment is Given in the Baker Section of the 1937 Composite Catalog 
... and in the large Baker Catalog, gladly sent upon request. 


BAKER O/L TOOLS,INC. 


Telephone JEfferson 8211 — HUNTINGTON PARK, CALIFORNIA — 2959 E. Slauson Ave, 
Telephone WAyside 2108 — HOUSTON PLANT AND OFFICE —6023 Navigation Bivd, 
MID-CONTINENT OFFICE AND WAREHOUSE: 

Velephone 2-8083 —Tulse, Oklahoma — 312 East Fourth Street 
WEST TEXAS BRANCH OFFICE EXPORT SALES OFFICE ROCKY MOUNTAIN HEADQUARTERS 


Odessa, Texas —Telephone 217 Rm, 1914— 19 Rector St., New York City Tel. 2230-Casper, Wyoming =< Bes 1464 
Tel Digby 45515 


BAKER CEMENT woe joo? ‘we? EQUIPMENT 

















Quick Reversals in Acid Treatment 


of Oil Wells 





Improved results obtained by quick reversal of 
flow and shortening the shut-in period 


HE procedure of quick reversals 

or rapid withdrawal of solutions 
in connection with acid treating of 
wells steadily is gaining favor with 
operators in the Mid-Continent area. 
Ordinarily in limestone reservoirs, be- 
cause of the preponderance of carbon- 
ates found, hydrochloric acid is 
quickly neutralized. This is particul- 
arly true in wells that take acid “under 
vacuum” or in which the pressure 
“breaks,” 


During the earlier days of acid 
treating, wells were shut in for 48 to 
72 hours, awaiting chemical reaction. 
Experience has proven that protracted 
shut-in periods. are not desirable. In 
fact, harm cam ‘and probably does re- 
sult from wells being shut-in for too 
long a period. Virtually no limestone 
beds are pure limestone. They contain 
shale, sand, chert, anhydrite, gypsum, 
iron and aluminum compounds, and 
associated metal compounds. The oc- 
currence of these impurities is par- 
ticularly marked in the Siliceous lime 
of western Kansas and the Permian 
lime in New Mexico. Hydrochloric 
acid readily reacts with metal oxides. 


*The Chemical Process Company, Tulsa, Okla. 





By M. E. CHAPMAN* 


Acid under the pressure and tempera- 
ture encountered in acidizing also re- 
acts with compounds other than the 
oxides. The metal compounds formed 
are soluble in acid mixtures; but when 
the solution becomes neutralized or 
almost neutralized these compounds 
are precipitated as aluminum or ferric 
hydroxides. These hydroxides may 
form pore-clogging material and re- 
tard the flow of oil to the well bore. 
As previously mentioned, sand, 
shale, and other materials occur as 
partings or are distributed through the 
limestone matrix. When the limestone 
or dolomite is dissolved by the action 
of acid these particles may remain to 
interfere with oil flow. In addition to 
the desirable removal of the products 
mentioned the reversal of direction of 
flow after acid has partially completed 
its work of solution allows the acid to 
work while flowing both ways. This 
procedure permits a dissolving action 
as acid is entering the formation and 
favors an enlarging of drainage chan- 
nels upon reversal. A small amount of 
unspent acid can do little good if al- 
lowed to remain widely spread in the 
drainage area of a well; further, there 
is an economic justification for this 


procedure in that operators are en- 
abled to place their wells on produc- 
tion two or three days sooner. 

The general characteristics of most 
producing limestones, including the 
presence of “foreign” material, are 
well known. Minor variations occur 
even from well to well. A microscopic 
examination or a simple inspection of 
cores or cuttings will aid in determin- 
ing acidization procedure. 

A thoroughly experienced treater 
and engineer are in the best position 
to make recommendations at the well 
on shut-in time at the completion of 
the job. The time required for treat- 
ing, pressures encountered, breaking 
point, etc., each has a bearing on the 
time allowed for reaction. 

In summary, acid-treating produces 
better results if the flow is quickly re- 
versed and the closed-in period re- 
duced, even though some unspent acid 
may be brought to the surface and 
wasted. If the acid treatment con- 
tinues long enough to neutralize the 
acid completely reaction products and 
residues may partially clog the produc- 
tion zone and reduce the value of the 
treatment. 











Pilot Copper-Sweetening Plant on Wheels 


A “sweetening plant on wheels” en- 


ables Perco, Inc., of Bartlesville, 
Oklahoma, to demonstrate the merits 
of their Perco copper sweetening proc- 
ess on the home grounds of interested 
refiners and natural gasoline manufac- 
turers. A pilot copper-sweetening plant 
has been installed in an especially- 
built, all-steel trailer about the size of 
an ordinary house trailer. The plant is 
an exact duplicate of commercial-sized 
units, complete in every detail, and is 
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capable of sweetening 35 or 40 bbl. of 
gasoline a 24-hour day. The interest 
already shown in this novel miniature 
plant and the number of requests re- 
ceived for its services indicate that it 
will be very busy for several years. 
This test plant can be driven right 
to the refiner’s door, tied into his gas- 
oline stream just before it goes into 
his present sweetening equipment, and 
proceed to process his product under 





the same conditions as does his present 
equipment. 

Analyses of samples of the product 
sweetened by his present and by the 
copper-sweetening process enables the 
refiner to compare the two products 
for color, color stability, gum, induc- 
tion period, degradation of octane rat- 
ing, lead susceptibility, tetraethyl lead 
savings to specified octane number, 
and any other tests required locally for 
an economic comparison. 
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Valley Pipe Line Company's Jackson station 
in the Sam Fordyce field (beginning of 15- 
mile extension). Receiving tanks for crude 
from field gathering lines are shown. Capac- 
ity: One 55,000-bbl. and one 20,000-bbl. 
welded tank. Pump station is behind water 

dike, or fire wall, in center 


8 eee eee 
“oe 











Extension to Oil Line is Dresser Coupled 


HE Valley Pipe Line Company re- 
cently completed a 15-mile exten- 
sion to its 5'/-in. Dresser-coupled oil 
line laid in 1935 between the Sam 
Fordyce fie'd, Hidalgo County, Texas, 
and Port Isabel. This line will be re- 
called as one the laying of which was 
characterized by a departure in oil line 
construction practice, in that the 
jcints were connected with Dresser 
Standard Style 38 couplings through- 
out the length of the line. 
The extension runs through Cam- 
eron County, Hidalgo County, and into 
Starr County. The diameter of the piv 
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Two bolt men in foreground just behind the 
laying gang. This gang is capable of three 
miles a day with Dresser couplings. They 
were hindered from raaking time because of 

slow ditching and b-eak-dowas 


ed 


is 5'-in. O.D., the same as the original 
line. Fifteen days were required to lay 
the new line. 

The average working pressure of the 
line is 450 Ib. per sq. in., although this 
varies and sometiines is as great as 650 
lb. per sq. inch. The pipe, having a wall 
thickness of approximately 3/16 in., 
was manufactured by the Republic 
Steel Corporation, and was supplied in 
40- and 45-ft. lengths. 

The entire line, including the exten- 
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Section ready to be lowered in. Right-of-way 
was cut and cleared by Caterpillar ‘Bull 
dozer,’ which takes out trees 2 ft. 

in diameter with ease 
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sion, is in charge of H. H. Hensley, 
McAllen, Texas, general manager of 
the Valley Pipe Line Company. Hensley 
reports that outstanding features of 
the new construction work were the 
ease in making joints and the speed of 
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Laying gang setting one in. Note Dresser 
coupling on end of pipe ready for next 
joint to be stabbed 
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laying the line. When completed and 
tested no leaks were found. Perform- 
ance of the original Dresser-coupled 





line from the Sam Fordyce field to Port 
Isabel has been extremely satisfactory 
to datz, Hensley adds. 
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IN THE INDUSTRY | 


P. S. HAURY, petroleum engineer, H. E. POTTER, assistant division FRANK S. HORNE, superintend- 
has moved his office from 609 Wilson __ petroleum engineer of the Humble Oil ent of the Barnsdall Oil Corporation’s 
Building, Dallas, Texas, to 707 Santa and Refining Company, East Texas refinery at Wichita, Kansas, has been 










WITH MEN 





Fe Building, Dallas. Division, has been made division petro- transferred to Barnsdall, Oklahoma, 
—>— leum engineer. and placed in charge of the plant there, 
MICHAEL SMIRNOFF, consult- alt ieee He exchanges positions with V, R, 


ing geologist, died unexpectedly at JAMES FOLEY, division engineer OAKLEY. 


: : 1,. in the Rocky Mountain area for The ° 
wet eg aot Nace gl Texas Company, is to be transferred J. R. PARKER has been made man- 
’ § to Bahrein Island in the Persian Gulf. ager of the branch office opened at 
whe member of There he will be chief engineer for Olney, Illinois, by the Gulf Refining 
the Russian the California-Texas Oil Co., Ltd. Company. State production headquart- 
Imperial stallion ers for the Gulf are at Mattoon. 
Guard. Follow- oanediilineine 


BEN STEINCAMP has been made 
production superintendent of the Shell 


tioninthe . ‘ : ; 
Oil Corporation with headquarters in : 
World War, — Fort Worth, Texas, succeeding FRITZ New York office, has been assigned to 


the Russian OLSON, who has been transferred to production engineering duties in the 
Revolution, Deumright, Oklahoma. East Texas field under R.H.MAPLES, 


ing participa- 


M. L. MAYFIELD, of the Empire 
Companies, following a year in the 





nee scien 
= ga = W. H. YOUNG, JR., formerly 
h WILLIAM MULLEMEISTER, manager of the Oil Core Testing Lab- 
: MICHAEL SMIRNOFF "D7? «Came FO manager of the Houston, Texas, refin- oratory, Inc., Titusville, Pennsylvania, 


the United ery of the Shell Petroleum Corpora- has joined the staff of the Bradley Pro- 


States. In 1923 he graduated from the tion, on January 1, will return to the ducing Company, Wellsville, N. Y., as 


Colorado School of Mines. Subse- Sr. Louis headquarters to become head petroleum engineer and geologist. 
quently he was on the staff of the old — of the products division. DR. R. H. Gcncidlitinnee: 
Roxana Petroleum Company and the WASER will take over Mullemeister’s R. E. “BOB” FREVERT has been 


Southern Crude Company. When the work at Houston. He has been in made chief clerk of oil production for 
latter was absorbed by the Standard charge of the Wood River plant. F.$. the Oklahoma division of the Empire 
Oil Co. of New Jersey Smirnoff took CLULOW, manager of the East Chi- | Companies, with headquarters in Bar- 
up consulting work. cago refinery, has taken over Dr. tlesville. He was transferred from 
——— Waser’s duties at Wood River. T. G. Seminole where he held the position 

C. A. MOON has been added to ELDER, superintendent of the Hous- of district chief production clerk. 
the development and production staff ton refinery, has been appointed re- JACK J. DILLON succeeds Frevert 


ti rintendent of the Creditul 
the firm of Parker, Foran and Knode, in the Kern River district of Califor- Minis & ao yg li Rumania, 


consulting petroleum engineers, Aus- nia to division engineer in the San 


of Deutsche-Vacuum Oil A.-G. in finery manager at East Chicago, and _—_at Seminole. 

Hamburg, Germany. He formerly was J. L. MILLER has been made man- es 

field manager in Trinidad for the Trin- ager at Houston. F. C. CUTTING, H. F. ABRAMS, technical man- 

idad Petroleum Development Com- who has been at Wood River, has been ager of overseas refinery construction 
pany, Ltd. appointed superintendent of the East and operations of Socony-Vacuum Oil 
| a Chicago refinery. Company, Inc., has returned to New 
BYRON B. BOATRIGHT, until —>— - York City following a business trip to 
| recently head of the Petroleum Engin- J. L. STEPHENS, of Chanslor- Europe. i, 

eering Department of the Colorado Canfield Midway Oil Company, has GEORGE VINES, general produc- 
| School of Mines, is a new member of — been promoted from district engineer : 
| 


who has been visiting the Texas, Okla- 


tin, Texas. The company now is known Joaquin Valley. His office is at Fel- iene, ond Celibernia Gable, called Se 

as Parker, Foran, Knode and Boatright. lows, California. Sie deities 

A branch office will be opened in omen 0 aaiaiatiicatiin 

Houston the first of the year with W. J. HALEY, assistant to G. W. STARR THAYER, who for seven 

Boatright in charge. GORDON, the director in New York years has been corrosion engineer for 

es of European refinery construction and the United Gas System, Houston, 

DON TILLEY, pipe line foreman _ operation of the Standard Oil Com- Texas, has opened an office in the Rusk 

of the Mene Grande Oil Company, re- _ pany of New Jersey, recently returned Building to do general consulting 

turned to Maracaibo, Venezuela, early to the United States following a busi- work. He also will act as consultant 

in December following a three months’ _ ness trip to the London, England, office for the United and affiliated com 

vacation in the United States, of the company. , panies. 
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If you are interested in increasing 
your production and eliminating rod troubles you'll want to hear 


about the Parkersburg Hydronumatic Pumping Unit. It offers even 


better performance than its famous forerunner . . . the Parkersburg 


Long Stroke Unit. In addition its greater flexibility allows it to meet 
every possible pumping condition in the life of a well. Call your 


nearest Parkersburg representative today. Ask for Bulletin B-10-37. 


PARKERSBURG 
HYDRONUMATIC PUMPI 


DECEMBER, 1937 





Buckeye’s Model 49 Ditcher 
NNOUNCEMENT by the Buck- 
eye Traction Ditcher Company 

of Findlay, Ohio, of a new, large-size, 
wheel-type ditcher with a capacity for 
digging trench from 21 to 42 in. wide 
and up to eight ft. deep, is attracting 
considerable attention among users of 
ditching equipment. Two features are 
of particular interest. It has the largest 
digging capacity of any of the pipe 
line wheel-type ditchers, its manufac- 
turers state; its unusual range of trench 
width running from the moderate size 
trench of the average pipe line up to 


the largest ordinarily required under 
any circumstances. The other feature 
that is expected to cut maintenance 
time and speed operation is the use of 
all transmission drives. All controls 
are conveniently grouped at the oper- 
ator’s platform and a change of speed 
for any operation is as easily made as 
shifting gears on an automobile. Inde- 
pendent drive for the traction wheels 
permits shift in traction speed with- 
out stopping the digging wheel. 

Hydraulic steering gives instantan- 
eous, accurate, and easy control of the 
movement of the machine at all times, 
it is stated. Individually controlled 
contracting band brakes provide for 
safe handling on any practical grade, 
with equal braking force effective in 
either direction. Positive ratchet locks 
in each alligator wheel prevent the 
machine rolling back when the crawler 
drive is disengaged. 

The ample size of the alligator trac- 
tion wheels brings the bearing pres- 
sure down to less than ten lb. per sq. 
inch. A worm-driven winch mounted 
on the front of the main frame is of- 
fered as additional equipment. Speeds 
at which this winch is driven are syn- 
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Isco Reverse Clutch 


LAIMING features that include 
C maximum capacity, minimum 
upkeep, greater ease of operation, and 
freedom from re- 
pairs, Internation 
al Supply Com 
pany, Tulsa, Ok 
lahoma, announc 
their new Iscc 
Reverse Clutch + 
which, they say 
under field tests 
has established ar 
unusual record 
An advantage fo , 
this new unit is it |. 
smoothness and — 
ease of operation that the manufactur- 
ers claim is attributable to the fact 
that the inertia of moving parts that 
change direct:on of rotation during re- 
versing operation is much less than on 


conventional old-style clutches. This is 
further aided by the roller bearing 
mounting of the operating lever. 

The Isco Reverse Clutch is of 
welded construction with heavy, struc- 
tural-steel base, semi-steel ribbed cases, 


chronized with the high range digging 
feeds, permitting the use of the winch 
as a snub for hillside operation. 





Electrode for Welding with 
Small A-C. Transformer 


Welders 


NEW mild steel arc-welding elec- 

trode, designed particularly for 
use with small a-c. transformer type 
arc-welders, said to simplify welding 
with this type of equipment and pro- 
vide weld metal of high quality, is 
announced by The Lincoln Electric 
Company, Cleveland, Ohio. 

The new electrode, designated 
“Transweld,” is the result of extensive 
research on the part of Lincoln engi- 
neers to develop a rod that would 
meet the special requirements of small 
a-c. transformer welders. 

“Transweld” has a very heavy ex- 
truded coating and, the manufacturers 
state, unlike ordinary electrodes used 


hammer-forged SAE chrome-nickel 
roller bearing steel shafts, and cast SAE 
alloy-steel herr:ngbone gears. The for- 


ward drive is by 2'2-in. triple ro!ler 
chain. It has only one light-weight 
double cam, limited movement, adjust- 
able friction plates, bayonet-type 
gauges for checking oil level, and oil- 
bath lubrication of all moving parts. 
Sprockets are cut-tooth forged steel, 
reverse and neutral positions are piv- 
oted on ball bearings. Operating lever 
and clutch yoke are Alemite lubri- 
cated. There is a single forward lever 


control. 


with small a-c. welders, has a very 
stable arc, easy to strike and hold. Be- 
cause of its stable arc the electrode 
permits making we!ds in smooth well- 
shaped beads. Another advantage is in 
regard to slag removal. S!ag is easily 
removed from “Transweld’”’ deposits, 
it is stated. 


Weld metal produced by the elec- 
trode possesses high physical proper- 
ties. Tensile strength is 75,000 to 85,- 
000 Ib. per sq. in., yield point 60,000 
to 68,000 Ib. per sq. in., and ductility 
20 to 30 percent elongation in two 
inches. 


“Transweld” is suitable for making 
all types of welds in flat, horizontal, 
vertical, or overhead position. The 
electrode operates equally well with 
d.c. of either straight or reversed 
polar:ty. 

“Transweld” is made in three sizes: 
ay-, Ye-, and ;),-inch. The smaller 
size comes in 12-in. lengths, the other 
two in 14-inch. 
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The price of success is vigilance. He who 
would best serve his patron and himself is 
watchful of today — visionary of tomorrow. 
® In every industry are companies whose 
watchfulness is expressed in building prod- 
ucts of highest quality—in keeping abreast 
of every progressive change that will affect 
their customers’ interest. Even as the lone 
sentinel of the plains kept unceasing vigi- 


lance against lurking dangers, so do these 


AXELSSON 


PUMPS 


“ SS 4 a ie oe 


* Seow 


+“'THE WATCHER OF THE PLAINS’ — by Charles M. Russell 


he Walehkor of the Hlorioes 


companies watch to see that in dollar 
value, in service and in performance their 
products are unexcelled. yz Such a company 
is Axelson, backed by forty-five years of 
vigilance. y Axelson Manufacturing Com- 
pany, P. O. Box 98, Vernon Station, Los 
Angeles. St. Louis. 50 Church Street, New 
York. Tulsa. Mid-Continent and Eastern 
Distributor: Frick-Reid Supply Corpor- 
ation. Rocky Mountain Distributor: 


AND 


SUCKER 


Great Northern Tool & Supply Company. 


A 


WwW KW 
+ Charles M. Russell knew and loved the great West. 
In his bronze, ‘’The W atcher of the Plains’’, he has por- 
trayed a Blackfoot scout, Son of Sleeping Thunder, and 
anold friend. Seated on high country, his keen eyes catch 
every unusual thing that appears. He warns his people 
against danger from the White Man or beasts of prey. 
This is the first time that permission has been granted 
for reproduction of this bronze. A reproduction of this 
picture, suitable for framing, is available upon request. 


RODS 
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Newman-Milliken Glandless Lubricated Plug Valves 


EWMAN, Hender and Com- 

pany, Ltd., Woodchester, Eng- 
land, has greatly extended the range of 
its line of Newman-Milliken glandless 
lubricated plug valves, particularly 
those suited for the highest operating 
pressures. These valves are used in the 
handling of various petroleum prod- 
ucts, as well as water, steam, boiler 
blow-off, air, vacuum, gas, chemicals, 
etc., and are made of ferrous metals for 
non-corrosive services and of various 
alloys for corrosive services. 

Accompanying illustrations are of 
the round port type, serics 3000. The 
body and bottom cover of these valves 
are made from high-grade stcel castings 
having a tensile strength of 35-40 tons 
per sq. inch. These are carefully an- 
nealed to relieve the material of all 
casting stresses. The plug is made of 
Newmiloy metal for non-corrosive 
services and can be coated with stain- 
less steel, aluminum, nickel, etc., for 
corrosive services. 

The lubricant set screw, balls, and 
ball seat are made of mild steel. The 
plug support and ball check springs 
are made of special oil-tempered steel. 


Fig. No. 3000 RG Screwed 


Su» er Rough Rider Asbestos 
Cord Steam Hose 
IGHTING fire in refineries, thaw- 
ing out oil lines or steaming out 
cars of asphalt becomes an easy task 
with the new Super Rough Rider As- 
bestos Cord Steam Hose announced as 
a new addition to the line of The Con- 
tinental Supply Company, Dallas, 
Texas, oil-field distributors for The 
Mechanical Rubber Company. 

Tests conducted in oil refineries 
where this new hose will find its most 
important uses, prove it to be easily 
handled and highly serviceable, the 
manufacturers state. Adaptability for 
super-heated, high-pressure steam serv- 
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Double ball checks are fitted. 

Screwed instead of bolted bottom 
covers are fitted to 2-in. to 1¥2-in. 
valves, inclusive. 


View showing full round port 


The ports of the valves are fully 
machined so that when open they offer 
even less resistance to the flow than the 
pipe line itself, the manufacturers 
state. 

Prior to shipment the valves 
are tested first with petrol at 
400-lb. pressure to assure per- 
fect machining. Subsequently 
a hydraulic test is made at 
twice the rated working pres- 
sure, i.e., 6000 lb. per sq. 
inch. The valves are recom- 
mended by the manufacturer 
for temperatures up to 365 
deg. fahrenheit. 

Newman, Hender and Com- 
pany, Ltd., hold the world 
license for the manufacture of 
Newman-Milliken valves ex- 
cept for the United States. 
Milliken valves are manufac- 
tured and sold in the United 
States under license by the 
American Car and Foundry 

Company, Ltd. 


ice, its light weight and high flexibil- 
ity, combined with rugged construc- 
tion, make this hose an unusual prod- 
uct, it is pointed out. 

Constructed of a high-quality steam- 
and heat-resisting rubber tube, the 
hose has four plies of high-strength 
asbestos cord wound spirally in alter- 
nating directions. The cords are cush- 
ioned in a layer of rubber and also are 
wrapped in a heat-resisting rubber 
cover. It will withstand pressures of 
200 Ib. per sq. inch. Super Rough 
Rider Asbestos Steam Hose is made 
four ply, in ¥2-in., %4-in., 1-in., 14%4- 
in., and 1'4-in., 1.D. sizes. Maximum 
lengths are 50 fect. 


Improved Polish Rod Stuff. 
ing Box 
HE Hercules Duplex Polish Rod 
Stuffing Box is a recent addition 
to the line of patented oil-well special- 
ties manufactured by Hercules Tool 
Company, Kennedy Building, Tulsa, 
Oklahoma. This new box has one inner 


Polish Rod 


—Inside Gland 


F Outside Gland 


a 


Gland Bolts 
(2 to Set) 


Special Split 
abricated Packing 
(4 Rings to Set) 


Body 


Male Thread 


gland, one outer gland, and four pack- 
ing rings of a special fabrication, 
Packing is adjusted by two bolts that 
hold glands in place. 

The special packing will last from 
three to six months on wells where the 
conventional-type stuffing box must 
be repacked every few days, the manu- 
facturers claim. At the time of instal- 
lation, only the edge of the packing 
will contact polish rod (see illustra- 
tion). Soon, however, the contacting 
edges of the packing rings wear down, 
permitting the entire thickness of the 
packing to contact the rod, forming a 
perfect seal and lasting indefinitely. 
The packing polishes and glazes the 
polish rod regardless of the condition 
of its surface. 

Because the packing follows the 
polish rod in its travel from a perpen- 
dicular line, this box needs no “‘wab- 
bler.”” Packing won’t burn out on 
wells periodically pumping off, as it 
absorbs enough oil to permit adequate 
lubrication of polish rod while no fluid 
is being lifted, it is stated. A perfect 
pack is obtained regardless of the size 
of the polish rod used or the length 
and frequency of the strokes, it is said. 
The Hercules Polish Rod Stuffing Box 
will not leak, and is made in all sizes. 
The manufacturer will supply addi- 
tional information. 
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ELECTRICAL- MECHANICAL 
OIL WELL DRILLING RIG 


The All-Electric Rig ... the Electrical- Type EM, Electric-Mechanical Rigs, are a 
Mechanical Rig ... or the Texrope combination of a straight mechanical rig 
ioe Mechanical Rig each hes its with electrical equipment added to drive a 


h b 2 hoist and rotation motor instead of a reverse 
adherents, eac works best in some clutch as used with full mechanical rigs. 


fields. Allis-Chalmers, the pioneer in With a direct current generator and motor 
d-c electric drilling, is the only com- substituted for reverse clutch, the excellent 
pany building all three and can give torque characteristics of direct current are 


: ; available for hoisting as well as the extremely 
you an unbiased recommendation as fine and flexible speed control of the Ward 
to the proper rig. Leonard System. 


This type rig is built in three sizes and for 
either two or three engine operation with 
provision for driving one or two slush pumps. 
The necessary variation in pump speed is 
accomplished by change in engine speed, by 
throttle or governor control. 

Electrical equipment supplied with Type EM 
rigs is arranged to maintain full voltage over 
the speed range necessary for slush pump 
operation. 

All three types of rotary drilling rigs are 
described in Bulletin 163. Get a copy from 
your supply company. 


Left —Type EM2 Rig being set up on location 





ce s > > <> ‘ XE: Below —Shop view of Electrical Equipment for an EM2 Rig 
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Cable Tool Underreamer 
N ECCENTRIC type of cable tool 


underreamer known as the BJ 
Underreamer Drilling Bit has been an- 
nounced by Byron 
Jackson Company, 
2105 East Slauson 
Avenue, Los An- 
geles, California. 
This tool has been 
designed to make 
fast, straight, ver- 
tical full-gauge 
hole while carrying 
the casing and at 
the same time un- 
derream the hole to 
a diameter large 
enough for the cas- 
ing to be lowered 
and moved freely. 
The casing can be 
carried close behind 
the bit in all types 
of formation—only 
a few feet of open 
hole need be present 
at any time—and 
the conventional 
underreamer is not 
required, the manu- 
facturers state. 

This tool consists 
of a pilot bit above 
which is an eccen- 
tric reamer cutter 
and stabilizer. The 
design conforms to 
that of the new BJ 
straight hole cable 
tool bit with the 
reamer made an in- 
tegral part of the 
bit so that there 
are no joints and no 
expanding or de- 
tachable parts. The 
small-diameter pilot 
bit is longer than | et 
the normal drillin \\ 
stroke and acts as ; lis 
straight-hole guide. 

The eccentric cutter and stabilizer 
permits the tool to be run through the 
casing, and yet cut a hole of larger 
diameter than the casing. 
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Because of the eccentric position of 
the stabilizer, the tool is provided with 
another shorter stabilizing cutter. In 
operation, as the short stabilizer enters 
the top of the pilot hole, the bit is 
brought to a true, vertical position for 
its entire length, so that the eccen- 
tric cutter and stabilizer cuts the 
formation to the desired diameter. 

The Underreamer Drilling Bit is 
made in 16 sizes for casing ranging 
from 6% in. to 18% in. A.P.I. size. 
The diameter of the underreamed hole 
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Brown Pneumatic Transmis- 
sion System 


NEUMATIC Remote Transmis- 
sion of Measurement is the latest 
process control development pioneered 
by The Brown Instrument Company, 


Phi-ade'phia, Pennsylvania. It is en- 


Can 


SUPPLY 






strument at the point of operation and 
a receiver that may be an indicator or 
recorder situated at the remote master 
control board. 

The remote transmission unit js 2 
simple, balanced air pilot, mechanj. 
cally actuated, bu‘lt into the indicating 
transmitter. The receiver is either an 
indicating or recording pressure gauge, 


CONTROLLED ™ supply 
VALVE 


Complete assembly of Pneumatic Flow Transmitting System. Lefi—Indicating flow transmitter. 
Center—Transmission tubing. Right—Recording and controlling flow receiver. 


tirely new—yet a safe and dependable 
system—designed primarily for remote 
measurement of process variables in at- 
mospheres containing explosive gases, 
where electrical measurement is not 
permissible, the makers state. 

The Brown Pneumatic Remote 
Transmission System consists essen- 
tially of a transmitting indicating in- 


made is from 8,'; in. to 23 in. with 
size of pilot bit from 3% in. to 12 
inches. The length of the pilot bit is 
six ft. for tools to run through 6 %%-in. 
and 7-in. casing; eight ft. for 8-in. to 
9%¥g-in. casing; nine ft. for 1034-in. 
and 1134-in. casing; and ten ft. for all 
larger sizes. 





Sprayable Corrosion-Re- 
sistant Plastic Material 


A° an easy, economical way to stem 


the destruction of concrete, steel, 
and wooden structures and equipment 
by corrosion, erosion, electrolysis, etc., 
American Concrete and Steel Pipe 
Company, Box 1428, Arcade Station, 
Los Angeles, California, have devel- 
oped and now are offering to industry 
““Amercoat,” a sprayable corrosion-re- 
sistant plastic. 


Dilute (and up to 20 percent con- 
centrated) solutions of sulphuric, hy- 
drochloric, nitric, acetic, hydrofluoric, 
and other acids, caustics of all types, 
gasoline, oils, greases, hydrogen sulphide 
gas and many other kinds of corrosive 
agencies have no apparent effect upon 
Amercoat within a temperature range 
of minus 50 deg. to 150 deg. fahr., it 
is claimed. 

In addition to its inertness to cor- 


‘ 


calibrated in terms of the variables be- 
ing measured. 

Not only dces Brown pneumatic 
transmission provide a safe and re- 
liable means of transmitting measure- 
ment from the point of operation toa 
central control house, but it also pro- 
vides an indicator at the point of 
measurement, the manufacturers state. 
rosive agencies, Amercoat actually 
bonds to the base material whether it 
be concrete, steel, or wood. It cannot 
be peeled or readily chipped off and, 
even after it is applied and allowed to 
harden, vibration or limited bending 
will not check, crack or break it, it is 
stated. 

As it may be sprayed on with paint- 
spray apparatus, Amercoat offers no 
applicat‘on obstacles. Normally, it is 
applied to a thickness of 1/64 in., but 
a coating of any desired thickness from 
1/100 in. to 1/16 in. may be sprayed 
on. It is efficient and effective whether 
applied in a thin or a thick coating, it 
is stated. 

Naturally colorless, Amercoat may 
be pigmentized to practically any color 
or shade to blend with its surround- 
ings, thus serving as an ornamental 
covering as well as a corrosive-resistant 
protection for structures and equip- 
ment. 


Although Amercoat is not designed 
to resist abrasion as well as corrosion, 
it is a synthetic plastic that has the 
necessary strength and resiliency to 
give it considerable resistance to the 
abrasive action of solids or liquids that 
may come in contact with it. Amer- 
coat has a tensile strength of more 
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than 200 Ib. per sq. in. and a smooth 
semi-glazed surface. Its abrasion-resist- 
ant properties are quite comparable to 
those of rubber, bakelite, and similar 
substances, the manufacturers state. 

Amercoat is a nonconductor of elec- 
trical current. 

The Amercoat protective covering 
actually is composed of three separate 
solutions, comprising a prime coat, an 
enamel, and a seal coat. Each separate 
solution, however, is quick drying and 
the coatings are applied one after an- 
other so that the application procedure 
may be considered a continuous one. 





Trackson High Shovel 


HE Trackson High Shovel is now 

available on “Caterpillar” trac- 
tors R4 and D4. This heavy-duty dig- 
ger and loader is useful every day of 
the year around wells, tank farms, and 
refineries, and on pipe line construc- 
tion and maintenance. It will excavate 
in clay, gumbo, or rocky soil, dig slush 
pits, erect dikes and levees, do strip- 
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ping, leveling, and subgrading, remove 
snow, and transport or load all kinds 
of bulk materials. The Trackson High 
Shovel is regularly equipped with a 3/4- 
yard bucket and will dig, move, and 
load up to 50 cu. yd. an hour. 

Advantages claimed for this ma- 
chine are: a fast mechanical hoist that 
is not affected by weather tempera- 
ture; independent front-end drive; free 
dumping of the bucket at any point of 
the lift; automatic release when bucket 
reaches maximum height; full visibil- 
ity for the driver; and many other 
features. 


The “Caterpillar” Tractors to which 
this shovel is adapted are specially 
equipped with wide gauge, extra length 
(five roller type) rigid track frames, 
front power take-off, and blower type 
fan. Further details may be obtaine 
from any “Caterpillar” dealer or from 
Trackson Company, Milwaukee, Wis- 
consin. 


Qa. 
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Emsco Forged-Steel Fabri- 


form Power Slush Pumps 

HE Emsco Derrick and Equip- 

ment Company, Los Angeles, 
California, announces the Emsco 
Forged-Steel Fabriform Power Slush 
Pumps. The fluid end is fabricated 
completely from steel forgings electri- 
cally welded and is of the direct-flow 
type. One piece or divided types of 
fluid ends are available. The power end 
is fabricated from structural-steel 
shapes and plates, and cast-alloy steel. 
The bearing housings for both shafts 
on each side are machined in a heavy 


alloy-steel casting, welded integrally 
with the frame. 


An important feature of the new 
Emsco power slush pumps is the posi- 
tive system of mud exclusion from the 
crosshead chamber and crank case, the 
manufacturers state. The frame barrels 
are divided into compartments by for- 
ward and after partitions. The former 
is demountable and carries a renewable 
rubber bushing that closely fits the 
piston rod. Water flushing pipes keep 
the rod clear of any mud escaping 
from the fluid stuffing box. The after 
partition carries the demountable stuf- 
fing box for the crosshead extension 











threads and ease of operation. 


Minimum wear. Long life. 
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NO BETTER 4’ THREADER 


..-than a “TOLEDO” No. 2BR 2/2” to 4” capacity 


A separate set of dies for each size assures smooth, standard taper 


No bushings. Three broad-faced chuck jaws with size marked guide 
bars operated by heavy set screws make for easy accurate centering. 


Operated by hand with ratchet handle furnished or by Power Drive 
or with Pipe Machine and Universal Shaft. 


Specify a “TOLEDO” No. 2BR for your next job. 


THE TOLEDO PIPE THREADING MACHINE CoO. 
TOLEDO, OHIO 





New York Office, 72 Lafayette Street 


A “TOLEDO” No. 2BR can be 
taken right to the job and the 
work performed with ease. 
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rod and seals the forward end of the 
crosshead chamber against foreign 
matter. The heavy crosshead extension 
rod receives the fluid piston rod and 
permits the use of a short, less expen- 
sive rod. A steel and rubber baffle plate 
at the junction of the rods forms an 
additional obstruction to the entrance 
of mud. A sump at the after end of 
each crosshead chamber definitely Stops 





the entrance of any foreign matter 
into the gear case, either coming from 
the fluid end or from the oil filler 
opening, it is stated. 

Effective power transmission is pro- 
vided by the pinion shaft, which trans- 
mits a maximum of 300 hp. through 
12-in. face herringbone gears to the 
main shaft. The pinion shaft is ex- 
tended on both sides for prime mover 
pulley or sprocket, permitting power 
to be applied from either side. Eccen- 
tric-type cranks of new design are 
fitted with one-piece bronze liners and 
the crosshead bearings are of needle- 
type roller construction. The entire 
gear and crank assembly is readily de- 
mountable from the frame without 
withdrawal of the main shaft. 

Constructed to withstand 6000-lb. 
actual test pressure, these pumps are 
recommended for 3000-lb. working 
pressure with 300-hp. input rating. 





One-Piece Drill-Pipe 
Elevator 
ONE-PIECE drill-pipe elevator 
with no hinges and featuring a 
fast-opening door of unusual design 
has been developed by the Vaughn Oil 
Tool Company of Huntington Park, 
California. The Vaughn elevator car- 
ries the entire weight of the string on 
one solid piece of steel. There is no 
stress on the door and no uneven dis- 
tribution of weight. The elevator is 
made of 4140 heat-treated alloy steel 
pretested to stand stresses of 110,000 
lb. per sq. inch. 

Another feature is the built-in door 
that moves in a fixed, circular channel 
within the collar of the elevator. A 
bullet-shaped latch, impelled by a jam 
nut and spring, drops into a hole when 
the door is closed. Perfect line contact 
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between door and pipe insures maxi- 
mum safety at all times, even though 
the door should be only partly closed, 
the manufacturers state. 

The simplicity of design and opera- 
tion of the Vaughn elevator is said to 
increase the speed of getting strings 
in and out of holes, to afford unusual 
ease of operation, to provide utmost 
safety for the man on the rig, and to 
give strength and endurance far in ex- 
cess of even extreme demands. 

Literature and prices may be had by 
writing the Vaughn Oil Tool Com- 
pany, 6220 Templeton Street, Hunt- 
ington Park, California. 





Valves by Crane Co. 


NEW line of brass screwed end 

globe and check valves for 350- 
lb. steam pressure at temperature of 
550 deg. fahr. is being offered by 
Crane Company, Chicago, Illinois. 
These valves are designed especially for 
high-pressure steam lines such as are 
used on oil and gas field boilers for 
deep-well drilling operations. They 
also may be used on non-shock cold 
water, oil or gas lines for pressures up 


























LEFT—350 pound brass globe valve. UPPER 
RIGHT—350 pound brass swing check valve, 
LOWER RIGHT—350 pound brass lift check 
vaive. 

to 1000 pounds. Their sizes range from 

Y, in. to 2 inches. 

The globe pattern brass valve 
(62-P) is of the union bonnet design 
(except the 2 in., which has a bolted 
bonnet) and has Crane nickel-alloy 
plug-type disk and Exelloy body seat 
ring. 

The horizontal lift check valve also 


























LEFT—%ra 1 . —_ 
ay rass globe valve. RIGHT—Brass angle 


has a union bonnet except the 2 in., 
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which has a bolted cap. Disks are of 
the piston-guided type and seats are 
renewable screwed-in rings of Crane 
nickel alloy. The horizontal swing 
check valve (No. 78-E), which may 
be used either for horizontal or up- 
ward flow, has screwed cap and tapped 
hole in the body to facilitate regrind- 
ing of the disk. 

In order to have a companion line 
of brass gate valves for this same serv- 
ice, a 350-Ib. steam rating at 550 deg. 
fahr. has been added to the regular 
Crane No. 230-H brass gate valves. 

For severe service on small lines 
carrying steam, hot water, cold water, 





What is the cost of a 
m string of cable tools? 


The value of the service 
m@ rendered by the tools. 


oil, gas, and similar fluids, Crane Com- 
pany is offering a line of brass globe 
(No. 14-'4-P) and angle (No. 16- 
¥4-P) valves with plug-type disk of 
Crane nickel alloy and body seat ring 
made of Exelloy. 

Made in sizes -in. to 3 in., these 
valves are recommended for 150-lb. 
steam working pressure and 300 Jb. 
on cold water, oil or gas lines. Their 
wide seat bearing is unusually resist- 
ant to wire drawing and foreign mat- 
ter, and their tapered disk permits easy 
flow regulation when throttling. 

These valves are similar to the Crane 
14-P and 16-P brass valves. 

































































HE value of a set of cable tools is 
not determined by the initial cost. 
It’s what you get for your money 


that counts. 


and length of service. 


to your Own use. 














Measured by this yardstick, Spang 
Cable Tools are the most economical tools 
you can use. Every cent of your investment 
is doubly returned in strength, efficiency 


Refer your cable-tool problems to Spang & 
Company, and put our extensive experience 


SPANG & COMPANY 


BUTLER, PENNSYLVANIA 





PROSSER-TYPE 
ROPE SOCKET 
Fie. 505 
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According to the makers, these 
sleeves permit full or partial service 
while the repair is being made; can be 
installed under any weather or ditch 
conditions—even under water; are easy 
to handle because they are cast from 
light-weight, high-strength metals; re- 
quire only a wrench and a few min- 
utes to install; and provide flexibility 
to prevent repetition of the break. An- 
other advantage claimed is that the 
repair is permanent and need never be 
re-made. 

For enclosing breaks and holes up 


Repair Sleeves for Winter 
Pipe Breaks 


URING the winter months 
breaks in pipe lines are of a 
more serious nature because of the 
greater difficulty in making repairs dur- 
ing sub-zero temperatures. Also, in the 
case of gas lines, it is the season when 
service is most in demand. Repair 
sleeves, which the makers say can be 
installed quickly, are manufactured by 
the S. R. Dresser Manufacturing Com- 
pany, Bradford, Pennsylvania, for such 
emergencies. 
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A tremendous aid to drilling crews, the 

Grizzly "Band Exchange Plan" takes all the 
grief out of brake relining jobs for draw 
works; saves time, trouble and uncertainty, 
and assures better brake performance. 

Simply turn in -your old, worn, warped 
bands and receive. brand-new steel bands, 
made exactly to factory specifications and 

lined with genuine Grizzly Full-Moulded Ro- 
tary Brake Blocks of the RIGHT thickness, 
width, length, and radius for your particular 
draw works. All for the same money that you 
ordinarily would pay for lining and installa- 
tion alone. 

Grizzly Rotary Brake Blocks have proved 
consistently their superiority in holding the 
load at any depth, smoothness in feeding 
off, positive brake action at all times, and 

longer wear. 

Ask your nearest supply house for com- 
plete details and prices. 





men 


EM. SMITH COMPANY 


650 South Clarence Street * Los Angeles, California, U. S. A. 


Complete Stocks Maintained in Our Warehouses at: 2311 West St., Houston, Texas; 1008 S. E. 29th St., 

Oklahoma City, Okla. Sold in the Mid-Continent and Gulf Coast by: Continental Supply Co., and 

T. T. Word Supply Co., Inc., Houston, Texas — In All Their Stores. Export Office: Continental Emsco Co.., 
30 Rockefeller Plaza, New York City, New York. 
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to 8 in. long in the straight run of 
cast-iron pipe, Dresser offers a “Style 
§7” repair sleeve in sizes from 2 jp, 
to 12 in. C.I.P., inclusive. This type 
holds a maximum working pressure of 
250 Ib. per sq. inch. Splits longer than 
8 in. can be repaired by joining two 
or more of the sleeves, says the manu. 
facturer. 

Another type of split sleeve—made 
especially for repairs to broken or split 
bell-and-spigot joints—is the Dresser 











Cutaway view of a popular Dresser Repair 
Sleeve (Style 57), showing how it encloses 
and repairs breaks and holes in the straight 
run of pipe. End and side gaskets are blow. 
out-proof and made of a special, everlasting 
rubber compound. Other stock sleeves are 
available for repairs to pipe and joints. 


“Style 26,” which completely encloses 
the damaged joint. 

Steel pipe and joints take a special 
series of repair sleeves, the three Dresser 
types being (1) “Style 52A” for en- 
closing screw collars, circumferential 
welded joints, and defective pipe, up to 
a maximum working pressure of 500 
lb. per sq. in.; (2) “Style 73” for the 
same purpose, except for 250-lb. max- 
imum working pressure; and (3) 
“Style 54A” for enclosing bolted joints 
of various types up to pressures of 500 
lb. per sq. in. or less. 

All repair-sleeve orders, the Dresser 
company adds, are given special, rush 
attention at this time of the year. 


Two New Models Gasoline 
Engines by Buda 

WO new models of gasoline en- 

gines have been announced by 

the Buda Company, Harvey, Illinois. 





These models are known as the M-707 
and M-766. They are 6-cylinder en- 
gines with overhead valves. The M-707 
has 707 cu. in. displacement with a 
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sin. bore and 6-in. stroke. The M-766 
is 5Y2 in. by 6 in. and has 766 cu. in. 
displacement. a 
Crankshafts are 3/2 in. in diameter, 
with seven main bearings, and con- 


/ 


necting rods are 12% in. center-to- 
center. All crankshaft and connecting 
rod bearings are the replaceable “pre- 
cision” type. Lubrication is by positive 
force-feed pressure to all crankshaft, 
camshaft, connecting rod and piston 
pin bearings, and to rocker arm shafts 
and timing gears. 

The M-707 and M-766 are con- 
structed for various types of installa- 
tions including shovels, cranes, drag- 
lines, hoists, heavy-duty trucks, sta- 
tionary and portable compressors, pav- 
ers, crushers, locomotives, and rail cars. 





High-Voltage Explosion- 
Proof Linestarters 
ESIGNED primarily to meet the 
D requirements of the petroleum 
and chemical industries and other haz- 
ardous applications, the Westinghouse 
high-voltage type DNO linestarters 


are completely oil-immersed and cor- 





a pers de 
rouon-resisting, and have high inter- 
rupting capacity. For starting squirrel- 
cage and wound rotor induction mo- 
tors these linestarters are available for 
2200 or 4600 volt service. For three 
pole, 60, 50, 40, or 25 cycle power 
their maximum ratings are 700 hp. for 
2200 volts and 1250 hp. for 4600 
volts 

The starter is available either for 
floor mounting, in which case access 
may be had to the starter by removing 
the cover, disconnecting the leads, and 
lifting the internal assembly out of the 
tank, or with a structural mounting 
frame that supports the unit off the 
floor and provides for lowering the 
tank away from the internal assembly. 

The internal assembly is the same 
for both the floor-mounted and frame- 
mounted starters, and consists essen- 
tially of the main switch with its 
Operating mechanism and _ auxiliaries, 
an operating transformer, current 
transformers, and overload relays. The 
Starter is operated by a special two- 
button oil-immersed push-button sta- 
tion. 
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Being weather-proof also, these line- 
starters may be mounted outdoors, 
saving building costs. The high capac- 
ity of the starter in many instances 
results in its being sufficient protection 
for the feeder circuit without a feeder 
circuit breaker. 

The line switch is of the circuit- 
breaker type, d-c. solenoid-operated 
through a rectox effectively sealed off 
from the outside atmosphere and oil 
by the diving bell in which it is 
mounted. 

The switch operates under a high 
head of oil. A time delay undervoltage 





THIS RIG, owned by the firm of Golden and Farris, and being used in the 


trip of the capacitor type, having a 
timing range of 1 to 4 seconds, is used 
with the main switch. Instantaneous 
overcurrent trips, transformer oper- 
ated, provide short circuit protection. 

Two-element overload protection is 
provided by thermal-induction relays 
of a type specially designed for opera- 
tion totally immersed in oil and with 
a very desirable inverse time character- 
istic for protection of the motor up to 
and including locked rotor conditions. 
The relays are adequately protected by 
the instantaneous trips of the main 
switch. 
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Corpus Christi oil fields, Texas, was re-equipped with J-M Giant Rotary 
Lining, Style 410. The superior, dependable service of this unusually durable 
material assures continued high braking effectiveness here and on all similar rigs, 





You get all these advantages on your 


drilling rigs—with J-M Lining, Style 410 


AN EVEN FEED-OFF 


- - . assuring better controlled drilling. 


LESS SMOKING AND DUSTING 


.«- working conditions greatly improved. 


SCORING TENDENCY REDUCED 


... life of brake rim is lengthened. 


QUIETER BRAKES 


. . « less nerve strain on drilling crews. 


Johns-Manville 


GIANT 
ROTARY 


LINING 


Style 410 








FOR FULL DETAILS on the complete line of J-M Friction Materials, 
address Johns-Manville, 22 East 40th Street, New York City. 
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Boiler Feed and Gathering 
Pump 
ORTHINGTON Pump and 
Machinery Corporation, Harri- 
son, New Jersey, announces the devel- 
opment of a new pump designed spe- 
cifically for high-pressure boiler feed 





and gathering service in the oil fields. 
This machine is a 10 by 4% by 10 
type “PG” duplex steam pump. 

The liquid end of the new unit, con- 
servatively rated for a working pres- 
sure of 1000 Ib. per sq. in., is of the 
side pot type. Individual openings are 
provided over each valve, making them 
easily accessible. 

_The steam end features piston steam 
valves designed for 350-lb. steam pres- 
sure. All pressure joints have been 
eliminated by casting the steam cylin- 
ders and steam chest integral. 

This equipment is mounted on steel 
skids to facilitate portability. Ask for 
Bulletin W-103-B3. 





Conveyor Belting Features 
Cord Construction 


HE B. F. Goodrich Company, 

Akron, Ohio, has announced a 
new conveyor belting featuring cord 
construction, said to give considerably 
longer wear than the best belts of the 
fabric-carcass type. Whereas conven- 
tional conveyor belt design dictates a 
carcass built up out of plies of woven 
fabric, Goodrich engineers have devel- 
oped a construction that substitutes 





Conventional type of woven fabric com- 
monly used in conveyor belting. 


120 


plies of weftless cords such as are used 
in the modern heavy-duty truck tire, 
it is stated by the makers. The result 
is a belt carcass in which every tension 
member is completely surrounded and 
insulated with rubber to increase its 
ability to absorb and withstand shock. 
As these cords have no transverse 
or filler threads obstructing their free- 
dom of movement, they are free to 
distort themselves. This supplements 
the cushioning qualities of the cover to 
such a degree that the belt has unusual 
resistance to impact, cutting, and 
gouging, the manufacturers claim. 
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Arrangement of parallel cords in a “weftless” 
ply of the new Goodrich Cord Conveyor Belt. 
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Goodrich cord belting is available in 
any length, width, and number of 
plies. 





Portable Brinell Instrument 
Tests Metal Hardness 
LIGHT-WEIGHT, portable 


Brinell instrument that can be 
carried easily right to the job is said to 
simplify metal hardness tests in the 
field, remote from laboratory facilities, 
and around industrial plants. It elim- 
inates both the necessity of dismantling 
equipment to be tested and transport- 
ing specimens to the laboratory. It is 
known as the Telebrineller. 

In addition to its more obvious uses 
in many types of plants throughout 
the metallurgic industries where it is 
used both in receiving rooms to check 
deliveries of raw materials with specifi- 
cations ordered and in routine produc- 
tion control it also has a number of 
uses in plant maintenance work. It is 
pointed out, for instance, that it is be- 
ing used wherever an accurate knowl- 
edge of metal hardness is a factor in 
safety and continuous operation. A 
number of oil refineries are said to be 








employing it to test parent metal ad. 
jacent to welded joints in alloy-steg| 
pipe in high-pressure and hot-oil lines 





which welding and vibration in use are 
claimed to harden beyond the safety 
point, heat exchangers, castings, and 
other equipment. Tests made at the 
time of installation and periodically 
afterward disclose weak points that are 
annealed in place. 

For new literature fully describing 
the Telebrineller and its use write Tele- 
weld, Inc., Railway Exchange Build- 
ing, Chicago, Illinois. 





“Doubleton” Pump 


LLIS-CHALMERS Manufacturing 
Company, Milwaukee, Wiscon- 

sin, has introduced an improved de- 
sign of multi-stage pump into the 
high-pressure pump field. This pump 
is called the “Doubleton” type because 





of the use of double suction impellers, 
and the double balance of the rotating 
element. The double suction impellers 
provide axial balance and the positions 
of the successive volute passages that 
surround each impeller are made so as 
largely to equalize unbalanced radial 
forces on the impellers. These pumps 
are made with horizontally split cas- 
ings for pressures of 1500 Ib. and 
above. The design and bolting has been 
so worked out, based on the company’s 
experience with bolting high-pressure, 
high-temperature steam-turbine cas- 
ings, that no difficulty is experienced 
in maintaining a tight joint and re- 
taining the advantages of the split cas- 
ing construction, the manufacturers 
say. This pump is suitable for high- 
pressure applications in oil pipe line 
service as well as for boiler feed serv- 
ice, etc. 
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| Trade Personals 


Jas. D. HuGHEs, well-known authority on directional 
drilling who has been active in the management of the East- 
man Oil Well Survey Company since its inception in the 
Gulf Coast several years ago, has resigned as vice-president 
of this company in order to devote all his time to personal 
interests. yr 7 

Jack Howe, Jr., formerly with the Sargent Engineering 
Company, has moved to Corpus Christi, Texas, to take the 
Southwest district for the Thornhill-Craver Company, Hous- 
ton, Texas. ,r7 

J. E. Briccs has been appointed sales representative in 
West Texas and the Texas Panhandle for the Union Wire 
Rope Corporation, effective since November 15th. He will 
make his headquarters at Lubbock, Texas. 

yf 

W. E. WecuHTER has been appointed manager of oil and 
gas engine sales, Atlantic Division, for the Worthington 
Pump and Machinery Corporation, Harrison, New Jersey. 
Wechter succeeds R. L. Howes, recently resigned. He will 
make his headquarters at the Worthington office, 2 Park 
Avenue, New York City. 

a ee 2 

James H. Perkins, chairman of the board of directors of 
the National City Bank of New York, has been elected a 
director of the General Electric Company to fill a vacancy. 

y,rgf 

J. M. McNeat, European sales manager of the Landis 
Machine Company, Waynesboro, Pennsylvania, has returned 


to the home office for a visit. McNeal makes his headquarters 
at Birmingham, England, but also looks after the interests of 
his company on the Continent. 

2 # 

Epwarp A. CULBERTSON has been made California repre- 
sentative by the American Iron and Machine Works Com- 
pany, Oklahoma City, Oklahoma. Culbertson has been with 
the company for the last three years, his headquarters being 
at Shreveport, Louisiana. His office now will be at 934 N. 
Alameda, Los Angeles, California. 

yf 

R. H. GrirrFin, manufacturing superintendent, and F. M. 
KEHOE, in charge of research and development at the home 
office and plant of The Cavins Company, Long Beach, Cali- 
fornia, are on an extensive business trip through the Mid- 
Continent fields. They plan to spend some time at each of 
the Cavins headquarter agencies with a view of thoroughly 
checking into recent developments of the Cavins hydraulic 
suction bailer and the Cavins perforation washer in the 
various oil fields throughout the Mid-Continent territory. 

a eZ 

Rosert H. ScHuster has been added to the sales staff of 
the Pittsburgh office of the Lincoln Electric Company, Cleve- 
land, Ohio. For the last five years he has been employed in 
sales work in the Pittsburgh district with the Ault and 
Wilborg Division of Inter-Chemical Corporation. 

¢ vf F 
STRUTHERS-WELLS, Warren, Pennsylvania, have made ar- 
rangements whereby GorDON M. JacKsON has become affili- 
ated with the company as New York district manager of the 
Heat Exchanger Division. His headquarters will be at the 
company office in the R.C.A. Building, 30 Rockefeller Plaza, 
New York City. 











YOU'LL “COME OUT RIGHT” 


On Every Pipe-Line Ditching Job with 


“Digs Anywhere... Anytime”... 
AtLeast Cost... 


--. CLEVELAND Model 110” 





There are reasons why ... Work done at maximum cut- 
ting speeds ... Low operating cost ... Maximum ma- 
chine-digging footage... Abundant power for toughest 
work, assuring long life and dependability ... Clean 
ditch, ready for pipe laying ... Safe, thorough jobs of 
pipe stripping ... Maximum flexibility. 

If you would “come out right” on your ditching costs, 
simplify your excavation problems and effect money 
savings put a “CLEVELAND” to work on your next job. 

Write for Complete Information Today 


THE CLEVELAND TRENCHER COMPANY 
20100 St. Clair Ave. Cleveland, Ohio 









= tee And again—One Important Cleveland Idea that helps you “come out 
right” is illustrated at left. High-speed, low-cost transportation via special 
trailer. “‘Clevelands” load and unload in 10 to 15 minutes. Thus machine 
savings are made available even on scattered short lines, “hot-spot” 
reconditioning, etc. . 


i Rigs 


| \@ CLEVELANDS © CLEVELANDS © ll 
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Link-Belt Personnel 
Changes 


Announcement 
is made by Link- 
Belt Company of 
the following 
changes in the 
personnel of its 
management and 
sales organization: 

Harold L. Hoef- 
man has been ap- 
pointed manager 
of the Link - Belt 
plant, warehouse, 
and sales office at 
Atlanta, Georgia, 
to succeed I. H. 
Barbee, who died 
on November 4. 
Hoefman brings 
a wide experience 
to his new posi- 
tion, having start- 
ed with the com- 





Harold L. Hoefman 





George A. Paige 


pany 17 years ago. 
Since 1935 he has 
been manager of 
the Link-Belt 
warehouse and 
sales office in De- 
troit. 

George A. Paige 
has been appointed 
manager of the 
Link-Belt ware- 
house and sales of - 
fice in Detroit. 
Paige also started 
his Link-Belt ca- 
reer in the Chi- 
cago plant engi- 
neering depart- 





ment 17 years 


Paul V. Wheeler 


ago. Since last 
year he has been 
district sales manager at Pittsburgh. 

Laurance O. Millard has been ap- 
pointed district sales manager at Pitts- 
burgh. Millard joined the Chicago 
plant engineering department in 1913. 
He has been district sales manager at 
Cleveland since 1933. 

Paul V. Wheeler has been appointed 
district sales manager at Cleveland. 
He started his Link-Belt career at the 
company’s Pittsburgh office in 1907, 
and became associated with the Cleve- 
land office in 1921, when the office was 
first opened, and has been an import- 
ant factor in its conduct since, 
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NEW PORTLAND CEMENT PLANT 
READY IN JANUARY 
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Top Left—220-ft rotary kiln and rotary cooler below; top center—general view of new plant 

from ship channel slip; top right—showing installation of newly perfected Kominuter; center— 

detail view showing installation of lower end of rotary kiln, concrete blending tanks, and shell 

hopper; lower left—dust chamber, stack and upper section of rotary kiln; lower center— 

detail view of blending tanks with stack in background; lower right—installation of tube mills 
used for grinding and pulverizing shell. Giant silos shown in the background 


The manufacturing plant of the 
Gulf Portland Cement Company on 
Houston (Texas) Ship Channel will be 
completed and in production shortly 
after the first of the year, according 
to announcement by officials of the 
concern. Started in April, 1937, the 
plant has given steady employment to 
more than 85 workmen employed in 
night and day shifts. Cost of the 
project is well over half a million dol- 
lars. 

Construction work is under super- 
vision of the Burrell Engineering Com- 
pany, consulting engineers and special- 
ists in cement plant construction. The 
Austin Bridge Company are general 
contractors. 

Kent B. Diehl, president and general 
manager of the new firm, says: ‘Not 
only will Houston’s new plant be the 
only one built in the United States 
during the present year, but it also 
will be the most modern cement plant 
in the world.” When completed the 
plant will have a daily capacity of 
3400 sacks of highest grade portland 
cement. The operating staff will con- 
sist of 35 highly trained specialists in 
cement blending and manufacturing. 
Diehl has been associated with the ce- 
ment industry for almost 20 years. 

Thomas B. Douglas, technical engi- 

‘ 





neer of the plant, is a graduate of the 
Virginia Military Institute and former- 
ly was technical engineer for Dewey 
Portland Cement Company of Kansas 
City, Missouri. As chief chemist the 
services of Geoff A. Saeger, formerly 
chief chemist for Lehigh Portland Ce- 
ment Company of New Castle, Penn- 
sylvania, have been obtained. 





Long Illness Ends in 
Tulsan’s Death 


Miss Frances Ruth Snow, for 12 
years an employee of the Hercules Tool 
Company, Tulsa, Oklahoma, died re- 
cently at the home of her sister, Mrs. 
Ed McDonald, at Fort Smith, Arkan- 
sas. Miss Snow had been ill for about 
nine months. 

Born in Mansfield, Kentucky, she 
moved to Keota with her parents 
when a child. She came to Tulsa in 
1925 to work for the Hercules Tool 
Company and had been connected 
with them until her illness forced her 
to retire. 

Survivors include her parents, Mr. 
and Mrs. C. T. Snow of Keota; two 
sisters, Mrs. McDonald, Fort Smith, 
and Mrs. Gus Broking, Sebring, 
Florida; and a brother, W. S. Snow, of 
Shawnee, Oklahoma. 
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Harry Cook Manager Hous- 
ton Office of N.G.E. 


Announce- , 
ment is made 
by Natura l 
Gas Equip- 
ment, Inc., that 
Harry H. Cook 
jsnow in charge 
of their Mid- 
Continent of - 
fice at 811 
Sterling Build- 
ing, Houston, 
Texas. Cook’s 
promotion by N.G.E. to managing the 
Mid-Continent office is coincident with 





HARRY H. COOK 





It that well | 
has to be 














The difference in pumping 
units can make a huge differ- 
ence in what a man ultimately 
makes out of an oil well. 


We'd like to talk with you 
about that. JENSEN Straight- 
Lift JACKS, in the opinion of 
many experienced producers, 
are the best money can buy. 


And since it doesn't cost a 
thing to investigate, why don't 
you see your JENSEN dealer 


now, or 


Wire us at COFFEYVILLE! 


JENSEN 


BROTHERS 


MANUFACTURING CO. 
. Coffeyville, Kansas 











« 
a 
See 
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the introduction of the Boilertrol, Nat- 
ural Gas Equipment’s new two-in-one 
gas fuel and reducing regulator for fir- 
ing oil-field boilers. 

Cook also will be in charge of N.G.E. 
sales work through their Mid-Conti- 
nent distributors, Houston Oil Field 
Material Company, Houston, Texas, 
and the Webster Engineering Com- 
pany, Tulsa, Oklahoma. 





New Republic Distributors 

Five new distributors for Republic 
tubular products have been announced 
by N. J. Clarke, vice-president in 
charge of sales of Republic Steel Cor- 
poration, Cleveland, Ohio. These in- 
clude: Bomar Gross, Inc., Jamaica, 
New York; Drake Supply Company, 
Los Angeles, California; lowa Machin- 
ery and Supply Company, Des Moines, 
Iowa; Wilkins Pipe and Supply Com- 


pany, Peoria, Illinois, and Woodmanse 





Manufacturing Company, Freeport, 
Illinois. 





R. J. Reed New Manager 
Titusville Iron Works 
Struthers 
Wells-Titus- © 
ville Corpora- 
tion, Warren 2 
and Titusville, © 
Pennsylvania, © 
announce the 
appointment of | 
R. J. Reed as 
manager of 
their Titusville 
Iron Works Di- 

vision at Titus- R. J. REED 

ville. Reed has been associated with 
this division for more than ten years. 
He has been succeeded in his previous 
position of sales manager by Douglas 
E. Penning. 








reduce 
rod wear! 





Use this automatic J-M Packing for 
greater efficiency ... for lasting 
protection against costly shutdowns 


O ORDINARY PACKINGS — these 

Johns- Manville Sea Rings! They 

not only last longer—but also, they re- 

duce wear on rods—minimize your power 
requirements. 


For Sea Rings are absolutely auto- 
matic! The flexible lip is held tightly to 
the rod on the work stroke by the pressure 
of the liquid, but releases on the return. 
Result—unnecessary friction is eliminated. 
And that means less wear on equipment 
. ++ greater savings in power costs. 






JM Johns-Manville z casxers & 


Then, too, the extra service provided by 
this long-lasting packing obviates frequent 
replacements and consequent shutdowns. 
In every respect, therefore, they are the 
best packing for reciprocating rods and 
plungers used in service against oil, steam, 
hot and cold water, air or brine. 
~ . * 


For full details on Sea Rings, and on the 
complete J-M line as well, write for our 
PackingsCatalog. Address Johns-Manville, 
22 East 40th Street, New York City. 


PACKINGS 
























It’s expensive business drilling 
wells, why not first get your 
maximum production from 
your present wells? Clean out 
the sand and sediment that is 
holding back the oil. The 
MILLER Sand Pump will do 
it quickly and at small cost. 
The MILLER is made in diameters 
of 212, 3, 34%, 4, 4%, 5, 512, 7 and 
9 inches and lengths of 20, 25 and 
30 feet. 5/32-inch wall thickness in 


REGULAR Type, %4-inch wall tubes 
HEAVY Type Sand Pumps. 


INTERCHANGEABLE BOTTOMS 


To Meet Every Condition 


@ BAILER BOTTOM 


With the Bailer Bottom 
installed the MILLER is 
quickly changed to a Bailer 
giving you a combination 
of either Bailer or a Sand 
Pump in one tool. 


@ SAND BOTTOM 





Used when tools are run 
and when well is shot to 
quickly remove loose ma- 
terial. 


@STAR BOTTOM 
to for cutting the sand 
@ CHISEL BOTTOM i 


(In Pump) 


With this bottom tightly 
packed sand can be easily 
broken in small pieces so 
it can be picked up in the 
pump. . 





Write for Descriptive Folder 
and Price List 


See Page 1186 COMPOSITE CATALOG 


MILLER 
“nd pope 


General Offices and Shop, Box 4516 
OKLAHOMA CITY, OKLA., U.S. A. 


Branch Shops and Offices: 
SAPULPA, OKLA. amd KILGORE, TEX. 


FOR SALE BY SUPPLY 
STORES EVERYWHERE 
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PATENTED 
NO. 1370340 
NO. 1523608 
NO 1767390 
NO. 1662628 
NO. 1866626 
NO. 2055667 











Progress Made in Plans For International Petroleum 
Exposition 





Aerial view of the International Petroleum Exposition grounds showing new 
permanent exhibit buildings and new outside exhibit space. The white lines 
show the extension of the grounds and the white spaces the 
increased exhibit space 


Visitors to the International Petro- 
leum Exposition at Tulsa, Oklahoma, 
May 14-21, 1938, will find two huge 
new permanent buildings, the Hall of 
Science and the Exhibit building, a 
new hard-surfaced drive, addition of 
120,000 sq. ft. of outside exhibit space, 
and a modernistic cafeteria. 

Work on the new drive and the out- 
side exhibit space will start January 1. 
Through the addition of five acres to 
the Exposition grounds the total area 
has been increased to 300,000 sq. feet. 
The outside exhibits will occupy ap- 
proximately 40 percent of this area, an 
increase of 20 to 25 percent over that 
available for the last Exposition. 

The new exhibit building is rapidly 
nearing completion, as is the new Hall 
of Science building, and the cafeteria. 

Permanent exhibit buildings soon are 
to be erected by the Oil Well Supply 
Company, Bovaird Supply Company, 
Hinderliter Tool Company, Gaso Pump 
and Burner Manufacturing Company, 
The Petroleum Engineer Publishing 
Company, W. C. Norris, Manufac- 
turer, Inc., International Harvester 
Company, and the Halliburton Oil 
Well Cementing Company. 

The “Old Timer’’ committee in 
charge of selecting the “Grand Old 








Man of the Petroleum Industry” and 
“Grand.Old Man of Tulsa,” is being 
organized with H. R. Gruber, vice- 
president and sales manager of the 
Union Wire Rope Corporation, as 
chairman. 





Dr. Leslie With Blaw-Knox 
Dr. E. H. Les- 
lie, authority 
LP on chemical 
: process indus- 
tries, has joined 
the technical 
staff of the 
Blaw - Knox 
Company, 
Pittsburgh, 
Pennsylvania. 
In his new ca- 
pacity, Dr. 
Leslie will be 
charged with 
the supervision of the design and fab- 
rication of operating units for the 

chemical and oil refining industries. 
Dr. Leslie is best known to the in- 
dustrial world for his work as consult- 
ing engineer and for his operation, 
since 1923, of the Leslie Laboratories 

at Ann Arbor, Michigan. 


DR. E. H. LESLIE 
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The Texas State otfers the 
utmost in comfort and modern 
luxury. Yet rates are well with- 
in modest budgets. For instance, 
complete luncheon is served in 
our attractive Mezzanine Dining 
Room for as little « 65¢. 


HOUSTON’S NEWEST 
HOTEL 
Tub and Shower 


in all rooms 


LOW 50 A 
AS DAY 


B. F. ORR, General Manager 














RENEW 
YOUR 


SUBSCRIPTION 
PROMPTLY 
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Colonel W. F. Rockwell Re- 
turns from European 
Trip 
In an interview upon his return from 
a European tour, Colonel W. F. Rock- 
well, president of Pittsburgh Equita- 
ble Meter 
Company and 
Merco Nord- 
strom Valve 
Company, 
stated, “After 
spending two 
months visit- 
ing factories 
and conferring 
with officials of 
seven different 
companies that 
manufacture 
liquid meters, 
gas pressure 
regulators, and Nordstrom valves under 
our patents, in England, Belgium, 
France, Germany, and Italy, I had a 
splendid opportunity to study the latest 
European methods of production and 
new product development. At the same 
time, as a result of the trip, arrange- 
ments were made to take over several 

European patents. 

“The trip was a ‘follow up’ to that of 
one of our representatives, who earlier 
in the year accompanied the Industrial 
Research Council on its tour of Europe 
and made a very thorough study of new 
developments.” 

While Colonel Rockwell’s trip pri- 
marily was to study new European in- 
dustrial developments, he took the op- 
portunity, while in Europe, to inspect 
the military trucks being manufac- 
tured for the Belgium government. In- 
cluded in the construction of these 
trucks are many of his patents, which 
were developed for the Allied forces 
during the World War. Colonel Rock- 
well is still keenly interested in military 
affairs, being an advisory officer of the 
War Department’s new program of 
motorization and mechanization of its 
ground forces. 





COL. W. F. ROCKWELL 





Lincoln Electric Opens 
Office in Atlanta, 
Georgia 

The Lincoln Electric Company, 
manufacturers of arc-welding equip- 
ment, Cleveland, Ohio, announces the 
opening of a welding sales-engineering 
office at Atlanta, Georgia. The office is 
at 412 Title Building and is to be under 
the management of Robert Daniels. 
Daniels is a competent welding engi- 
neer, having had several years’ experi- 
ence in designing for welding and in 
application of the process to engineer- 
ing work. 











































HUNT NOW OFFERS 


Wire Line Coring 
Complete Bit Line 
Rig Unitization 
Boiler Repairing 
Machine Work 
Oil Field Welding 


Field Repair Work 


OU STON TF x 


SERVICE SHOPS: 

Houston, Joinerville, Taleo, Corpus Christi 

Bay City, Alvin, Texas Rodessa, 
Jennings, Houma, Louisiana 






























STRAIGHT 


TALK .... 
“6 


e) 
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Write for literature 


SPERRY-SUN 
WELL SURVEYING CO. 


1608 Walnut Street. Philadelphia, Pa. 


425 Petroleum Building, Tulsa. Okla. 
3118 Blodgett Avenue, Houston, Texas 
$49 East Bixby Road (3800 Block—Adiantic Ave.) 
mal ot bee ee oe La 
ank o fayette g.. Lafayette, La. 

c/o Elks Club. 17th and I esoom, 
Bakersfield, i 
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O. E. Dustman’s Big Catch 


During his spare time, when he’s 
not selling Brodie meters, O. E. Dust- 
man gives the big fish off Santa Cata- 


dently “zigged” when he should have 
“zagged” and ended up in Dustman’s 
creel; or was it truck? Headman R. 
N. Brodie, who was along when this 
fine speciman was taken, is no ama- 
teur around Santa Catalina waters 
himself. Just a few weeks ago he 
hocked and played the granddad of 
Dustman’s fish—in fact, it was too 
big for his tackle so it’s still enjoying 
Southern California weather. After 
looking at the spear-like proboscis on 
this monster we’re going to buy a suit 
of armor for our next swim off Cata- 
lina. You can see from the picture that 
Dustman is a bit proud of his catch 
and why shouldn’t he be?— it’s some- 
thing that doesn’t happen every day. 



















“Frosty” Martin in 


Roumania 

In the course of a world’s tour in 
the interests of the Martin-Decker 
Corporation and its customers, W. R. 
“Frosty” Martin, president, recently 
was snapped getting the fine points on 
Roumanian drilling technique from 
R. Koste. Note the familiar Martin- 
Decker diaphragm unit on the dead- 
line, and the method of anchoring the 
deadline to a large drum in a corner 


of the derrick. 





lina island a lot to worry about. The 
145-lb., 10-in. sword-fish shown in 
the accompanying photograph evi- 








A SURE WAY 
to keep your weil 


Proc 


The Cavins Perforation Washer is unequalled for 
cleaning perforated oil strings, liners and screens; 
permitting a well to produce regularly and effi- 
ciently. It is convenient, efficient, and easy to 
use, and can be assembled in twenty minutes. It 
consists of The Cavins Bailer with The Cavins Up- 
Trip and Pack-Off Shoe (illustrated); and requires 
no special rigging up—a great time saver. It's 
the best insurance available against losses of 
time, labor and production, and will pay for itself 


Up-Trip many times each year. Write for illustrated, de- 
die scriptive bulletin. 
at left 
The CAVINS CO. 
2853-73 Cherry Ave., Long Beach, Calif. 
— Cable Address: "Cavins, Long Beach" 
ae Foreign Representative: R. J. Eiche 
: ob Branches: CALIFORNIA: Bakersfield, Taft, Ventura. 
at right TEXAS: Houston, Kilgore, Odessa, Big Spring, 


Monahans, Pampa, Graham, Wichita Falls. NEW 
' MEXICO: Eunice. OKLAHOMA: Ada, Oklahoma 
| City, Perry. TRINIDAD, B. W. I. 


We GAMING PERFORATION WASHER 


126 








W. R. Martin (left) and R. Koste (right) 


on derrick floor of Roumanian well 


“Frosty” left last July on his trip 
around the world, and will visit all the 
major production centers, learning first 
hand the production and drilling prob- 


lems in each territory. 





Norton McKean Made Vice- 


President American Meter 
Norton McKean was elected vice- 
president of American Meter Company 
at a recent board meeting of the direc- 





NORTON McKEAN 


tors. McKean first became associated 
with American Meter Company in 
1919 as superintendent of its Boston 
plant, after which he was made gen- 
eral superintendent of the corporation 
and manager of its Albany, New York, 
plant — D. McDonald and Company 
Works. He will continue to perform 
those executive duties. 
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Addition to International 
Harvester Tractor Works 
Announced 
Completion by next May 1 of a 
large addition to the International 
Harvester Company’s tractor works at 
2600 W. 31st Boulevard, Chicago, II- 
linois, has been announced by officials 
of the company. The new addition, 
with buildings and equipment, will 
cost in excess of $1,000,000. The con- 
struction job, now under way, when 
completed will make the company’s 
Chicago tractor works one of the 
world’s largest tractor manufacturing 

establishments. 

The new addition will be devoted 
entirely to the production of Interna- 
tional Harvester’s line of crawler-type 
tractors as distinguished from wheel- 
type tractors. This line of tractors, 
known as TracTracTors, is used in 
both agriculture and industry. Five 
different-size models will be produced 
in the enlarged plant, including two 
models powered by Diesel motors. The 
Diesel engines will continue to be 
made in the company’s manufactur- 
ing works at Milwaukee. 

A one-story building of saw-tooth 
design, with brick and steel walls and 
gypsum roof, the new structure will 
add 240,000 sq. ft. (six and one-half 
acres) of floor space, bringing the to- 
tal floor space of the plant to approxi- 
mately 1,400,000 sq. feet. 

TracTracTor machining and as- 
sembling operations will be conducted 
in the new space, with the assembly 
line lengthened to 500 ft. and its pres- 
ent output of 40 crawler tractors 
daily increased to 75. 





G-E Plastics Department 
Opens New Plant 


The Plastics Department of the 
General Electric Company has recently 
opened a new molding plant at 1 Plas- 
tics Avenue, Pittsfield, Massachusetts, 
which is entirely devoted to the re- 
search, development, design, and 
manufacture of molded plastics prod- 
ucts. Representing an investment of 
approximately one million dollars, the 
new plant is the scene of the major 
part of its plastics activities. 

The manufacture of plastics parts 
by General Electric started over 40 
years ago with the production of a 
few component parts for use on G-E 
products. In the development of the 
plastics art and the tremendous in- 
Crease in the use of plastics parts has 


DEceMBER, 1937 


come a growth of similar propor- 
tions in General Electric activities in 
this field, until the business has trebled 
within the last five years. 





Many Inquiries Concerning 
Picture of Dredging 
Equipment 

Since publishing its November issue, 
in which appeared an article describing 
the laying of the Keystone Pipe Line 
Company’s and the Buffalo Pipe Line 
Company’s gasoline line in the East, 


The Petroleum Engineer has received 
numerous inquiries concerning the il- 
lustration on page 62 showing the 
dredging of a trench across a river. 
Readers have asked if this photo por- 
trays the actual conditions under 
which the equipment was operated, or 
whether it merely showed an unusual 
condition resulting from high waters. 
The condition shown was in no way 
unusual, the stream being at its nor- 
mal depth. Operators of the dredging 
equipment found it necessary to wear 
gum boots to avoid wet feet. 











ACH YEAR we try to find a new way to 
express our Holiday Greetings to our friends, but 
after all, there’s nothing that quite represents our 


genuine sentiments like the good, old-fashioned— 


A Merry ie ee and 
_Al Happy View Year 


And there’s nothing that quite expresses our serv- 


ices to the Oil Industry like— 


ois SJ, ce OL Bank of 
Abinon 


NATIONAL BANK or TULSA 











127 
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ESSENTIAL 





FOR QUICK INSTALLATIONS 


where a chart record is not required, investigate this new Mar- 
tin-Decker Unitized Mud Pump Gauge. It is the most rugged unit 
ever built for measuring slush pump pressures—strong, com- 
pact, and gives smooth accurate pressure readings under all 
conditions. It is as readily installed as a bull plug, and just as 
easily moved from rig to rig. It is unaffected by rapidly surging 
pressures or by circulating fluids, and is engineered to with- 
stand the extreme vibration of the slush pump. This is the ideal 
instrument for shallow drilling, fishing, redrill jobs, and any 
other work that requires short rig-up time and maximum 
portability! 


The Unitized Mud Pump Gauge contains in one compact unit 
Diaphragm, Pulsation Damper and Indicator Gauge. The Dia- 
phragm Unit handles 5,000 pounds working pressure, and com- 
pletely seals circulating fluid out of the gauge mechanism. 
Gauge and Damper system is filled with non-corrosive, non- 
freezing fluid that gives accurate pressure readings under all 
conditions. 


The built-in Pulsation Damper gives smooth readings unaf- 
fected by pressure surges, yet allows instant sensitivity to 
actual changes in pressure. 


The Indicator Gauge is the new Martin-Decker Vernier Retard 
type, combining extreme sensitivity with high capacity —a 
unique arrangement which gives fidelity to the small pressure 
changes of ordinary oil field work, yet provides ample safety 
for high pressure operations. 


Write for complete literature on this compact new instrument! 


Available in two models—3,000-lb. capacity retarded at 1,500 
pounds, and 5,000-lb. capacity retarded at 3,000 pounds. 


MARTIN-DECKER: CORPORATION 


LON G BEAC H”t CALIFORNIA 
Sa McQUISTON, Bakersfield, California 
REED ROLLER BIT COMPANY, Houston, Texas 


Joaquin Valley: A F 


Mid-Continent Distributor 





TRADE 
EIFERATURE 


DESIGNERS OF HIGH TEMPERATURE INSTALLATIONS who 
use seamless tubing will be interested in the new booklet, 





| “Digest of Steels for High Temperature Service” just pub- 


lished by the Timken Steel and Tube Division of The Tim. 
ken Roller Bearing Company, Canton, Ohio. 
e 

VANADIUM IN CasT IRON, a new 28-page booklet just 
issued by the Vanadium Corporation of America, describes 
the improved physical properties of cast irons employing 
varying amounts of vanadium. Numerous charts and tables 
list the specifications of various vanadium-containing irons, 
and a number of commerc:al applications of vanadium irons 
are illustrated. For copies of this booklet, write the Vana- 


| dium Corporation of America, 420 Lexington Avenue, New 











York, New York. 
« 

VERTICAL HoLLow AND SoLip SHAFT PoLypnasge, ball- 
bearing, squirrel-cage, induction motors of Fairbanks, Morse 
and Company, Chicago, Illinois, are described in Bulletin 
1410. Although these motors were developed primarily for 
direct-connection to vertical-shaft turbine, propeller and 
centrifugal-type pumps, they have found wide application 
on special machine tools and various other industrial equip- 
ment. aa 


ANNOUNCEMENT Is Mabe By Natura. Gas Egurp- 
MENT, INc., Los Angeles, San Francisco, and Houston, of a 
new descriptive bulletin on the Boilertrol, a new combina- 
tion reducing regulator and gas fuel regulator for automa- 
tically firing gas-fired oil-field boilers. Copies of Bulletin No. 
515 are obtainable by writing the manufacturers at the 


| Petroleum Securities Building, Los Angeles, California. 


THe “LupricANT MANUAL FOR NorDsTROM VALVES,” 
has been issued by the Merco Nordstrom Valve Company, 
Pittsburgh, Pennsylvania, for the purpose of making recom- 
mendations for the use of ““Nordco” lubricants in connection 
with Nordstrom valves. The manual goes into greater de- 
tail than is possible in the Lubricant Chart published in the 
Merco-Nordstrom catalog. 





New Manager F-M Diesel 
Sales 


The appointment of T. M. Robie 
as manager of the Diesel sales divi- 
sion of Fairbanks, Morse and Com- 
pany, Chicago, has been announced 
by A. C. Dodge, vice-president in 
charge of sales. 


Robie has been associated with 
Fairbanks-Morse since he returned 
from World War overseas service in 
1919, serving in numerous capac- 
ities in the manufacturing and sales division. Since 1932 he 
has been in charge of Diesel sales to resale manufacturers. 





T. M. ROBIE 





William Bovaird Passes Away 
William J. Bovaird, founder and the chairman of the 
board of directors of the Bovaird Supply Company, Tulsa, 
Oklahoma, and one of the veteran supply men of the petro- 
leum industry, died November 25 at his home in Independ- 
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ence, Kan. He was 74 years old, and had been confined to 
his bed for two weeks by a heart ailment. 

Born in Shamburg, Pennsylvania, March 25, 1863, he 
grew up at Bradford and worked with his father in the sup- 
ply business. He kept informed of the migratory habits of 


the industry and in 1903 he became convinced that the | 


Mid-Continent was an area of great promise and went to 


Independence, then the capital of the Kansas-Indian Terri- | 


tory district. 


He established the Bovaird Supply Company and was its | 


active manager until about 1925, when he surrendered the 
presidency and became chairman of the board. 


K. R. Kingsbury Dies of Heart Attack 





Kenneth R. Kingsbury, president of Standard Oil Com- | 


pany of California, died suddenly of a heart attack Novem- 
ber 22 aboard the liner Santa Paula on which he was taking 
a vacation cruise to Havana. The body was returned to San 
Francisco for burial. 

The oil company ex- 
ecutive dropped dead 
while dressing for din- 
ner as the liner was pass- 
ing through Panama 
Canal. A coroner’s in- 
quest at Colon decided 
he died of a heart at- 
tack. 

Kingsbury began his 
career with the Stand- 
ard Oil Company in 
Pennsylvania as a pipe- 
checker and fireman 
December 27, 1897. In 
1919 he became the 
youngest president in 
the group of the Stand- 
ard Oil corporations. 

He was born in Co- 
lumbus, Ohio, in 1876, 
was graduated from Princeton in 1896, and took a year’s 
post graduate work in mining engineering at Columbia 
University. 

After two years in the field for the oil company, Kings- 





K. R. KINGSBURY 


bury entered the New York office, became a salesman, and | 
in 1906 was named agent of Standard Oil Company of Cali- | 
fornia at New York and later assistant to the president of | 


that corporation. He advanced through vice-presidencies to 
the office of president in 1919. 

Kingsbury was vice-president-at-large of the American 
Petroleum Institute. 

At a meeting of the board of directors on December 9 
William H. Berg, senior vice-president of the Standard Oil 
Company of California, was elected president to succeed 
Kingsbury. 


To Drill Exploratory Test in West Indies 


John S. Freeman, assistant to Hugh M. Stalcup, vice-pres- 








ident in charge of production of the Skelly Oil Company. | 
left Tulsa, Oklahoma, recently for the Dominican Republic | 
in the West Indies to assist in getting under way the first | 


test for oil to be drilled on the 500,000-acre concession pro- 
cured by Clem S. Clark, independent operator of Shreveport, 
Louisiana, in which Skelly took an interest. 

M. 'W. Mathews, assistant superintendent in the Oklahoma 
City area for the Skelly Oil Company, also has sailed with a 
drilling crew. On the same boat is rotary drilling equipment 
capable of drilling to a depth of 3000 feet. The initial drill- 
Ing Operations are to determine possibilities of the concession 
for further oil development. 
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Dodge Diamond “D” Fric- 
tion Clutches are efficiently, 
dependably, and economi- 
cally adapted to power 
transmission as well as for 
application to various types 
of machinery used in the 
oil fields. They are rugged- 
ly constructed and capable 
of handling 100% over- 
load, insuring safety and 
protection and positive 
power control under any 
conditions of service. 


Specify Dodge Diamond ”’D” 
Clutches for steady, unin- 
terrupted service. Send for 
copy of Catalog No. A-200. 
DODGE MANUFACTURING 


CORPORATION 
MISHAWAKA, INDIANA, U. S. A. 





See the Dodge 20- 

page section in the 

Oi; Field Composite 
Catalog 
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THE NEW No. 2 BEAVER “Open” Ratchet 


Threads 4%” to %” Pipe; 4%” to 1” Bolts. Sold in 
Units—Competitive in Price! 


The New No. 2 is a lower-priced version of the 
long-popular No. 3 Beaver—lacking only the safety 
feature of the enclosed ratchet. 


No. 2 Beaver Die heads—interchangeable in sim- 
ilar “open" ratchet tools—have oil holes for easy 
oiling and chip clearance; square die segments—no 
breakable offset; interchangeable die segments; seg- 
ments reversible for threading next to walls; die heads 
carrier pin; pressed steel caps; Air Furnace Malleable 
heads; vanadium alloy steel dies; standard pipe han- 
dle. Rust-proof. Right or Left. Competitive in Price! 

Buy it through your Supply House! 


BEAVER PIPE TQDLS 


237 PETROL AVENUE WARREN, OHIO 














Don’t junk valves ... or other fittings on equipment 
just because they’re covered with heavy muck and 
grease. They’re still worth money to you! 


Salvage them the low-cost, easy Oakite way that so 
many other concerns are doing today. No scrubbing or 
scraping ... a short soak in a solution made up with 
recommended Oakite materials, a rinse and parts are 
clean, ready for inspection and necessary repairs. Send 
today for free booklet describing safe, economical 
methods for doing all types of producing or refining 
cleaning tasks. No obligation. 


Manufactured only by 


OAKITE PRODUCTS, INC., 48G Thames St., New York, N. Y. 
Branch Offices and Representatives in All Principal Cities of the U. S. 
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SPECIALIZED INDUSTRIAL CLEANING MATERIALS & METHODS 
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Man in a Chemical World. By A. Cressy Morrison. Pub. 
lished by Charles Scribner’s Sons, New York City, 1937. 
292 pp. Price, $3.00. 

“Man in a Chemical World” is an autobiography of an 
industry. It is an account of the activities of the chemical 
industry in converting the discoveries of science into day- 
by-day necessities. Its matter-of-fact presentation of the 
workings of science, as applied to the problems of living, 
reveals the fascinating romance of modern industrial life, 
The author summarizes the vital part played in American 
life by this translator of scientific abstractions (the chemical 
industry) into the materials essential to civilization and 
progress. Codperation of hundreds of leading industrialists 
in reviewing the material presented assures accuracy and 
lends additional authority to the volume. 
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Comprehensive Index of the Publications of the American 
Association of Petroleum Geologists. By Daisy Winifred 
Heath. Published by The American Association of Petroleum 
Geologists, Box 979, Tulsa, Oklahoma. London: Thomas 
Murby and Company, 1, Fleet Lane, E.C.4. 382 pp. Price, 
members and associates, $2.00; non-members, companies, and 
institutions, $3.00, postpaid. 

As its name indicates this volume is an index of all publi- 
cations of the American Association of Petroleum Geologists, 
covering the past 20 years. Geologists, particularly those in 
the field of petroleum and natural gas and the closely allied 
subjects of structure, stratigraphy, and tectonics, will find it 
a very useful work. 


¢ 7 7 


Liquid Fuels. By Harold Moore. Published by D. Van 
Nostrand Company, Inc., 250 Fourth Avenue, New York 
City; and The Technical Press, Ltd., London, England. 

The author has prepared a volume designed as a practical 
treatise for engineers and chemists on the manufacture, 
properties, utilization, and analysis of liquid fuels. No at- 
tempt has been made, however, to make the treatise an 
exhaustive one, the volume being intended solely as a concise 
manual for those engaged in the petroleum industry, for 
engineers manufacturing or operating internal combustion 
engines, and for those of the public who may wish to make 
a survey of the subject. 
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U. O. P. Laboratory Test Methods for Petroleum and Its 
Products. Compiled and edited by Charles Wirth, III, and 
Frank J. Vitovec, Jr. Published by Universal Oil Products 
Company, Chicago, Illinois. Price, $3.00. 

Testing methods for various fractions of petroleum, rang- 
ing from gaseous hydrocarbons to coke, are contained in this 
volume. These test methods, numbering about 100, have 
been compiled and edited by Charles Wirth, III, and Frank 
J. Vitovec, Jr., with the assistance of their associates in the 
analytical and control laboratories and the counsel of mem- 
bers of the Universal Oil Products Company’s research and 
development laboratories at Riverside. Many of them have 
been used for a number of years and all have been tested 
and proved in the Universal laboratories. 

The book contains 250 pages, is substantially bound in 
board covers, which permits it to lie flat when opened. It is 
illustrated by a number of drawings of the apparatus de- 
scribed and graphs for the interpretation of the tests. 
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The Flow of Homogeneous Fluids Through Porous Media, 


by M. Muskat. Published by McGraw-Hill Book Company. 


763 pp. Price $8.00. 


The fundamental principles of the general subject of fluid 
flow are modified to apply to the special case of fluids flow- 
ing through porous media. Typical practical problems likely 
to be encountered in oil, gas, or water development, dam 
construction, irrigation, and related activities are analyzed 
and the methods of solution explained in detail. Depth of 
penetration of oil- or gas-producing formations, acid treat- 
ment of oil-producing formations, water-coning, well-spac- 
ing, water-flooding programs, and gas-oil ratios are but a 
few of the individual problems treated. Complete derivation 
of all formulae is presented, but a non-technical summary of 
each of the technical chapters is provided for the benefit of 
the reader having only a limited knowledge of mathematics. 
Numerous simple cross-references permit quick and easy 
reference to explanatory or supplementary discussion of any 
phase of the subject. 

This volume should be particularly valuable to the techni- 
cally trained petroleum engineer, as it is by far the most 
comprehensive work dealing with the more complicated 
problems of fluid flow through porous media that has yet 
appeared. 

‘rf 


Practical Petroleum Engineers’ Handbook, by Joseph Zaba 
and W. T. Doherty. Published by Gulf Publishing Company, 
Houston, Texas. 401 pp. Price $5.00. 


The volume consists essentially of formulae, tables, charts, 
and graphs compiled from several sources and designed for 
easy solution of actual operating problems, discussion being 
limited to explanation of procedure in using the charts and 
to explanatory comment. The solution of the more compli- 
cated problems is illustrated by specific examples. Separate 
chapters are devoted to general engineering data, steam, power 
transmission, tubular goods, drilling, production, and trans- 
portation. There are many valuable charts, the small size of 
some of which is a defect that unfortunately impairs their 
usefulness. Engincers and field men with engineering training 
who are called upon to solve a variety of problems or who 
frequently encounter problems slightly different from the 
type with which they are already familiar should find the 
book useful for quick reference. 
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Polymerization, by R. E. Burk, H. E. Thompson, A. J. 
Weith, and Ira Williams. American Chemical Society Mono- 
graph 75. Published by Reinhold Publishing Corporation, 
New York. 312 pp., 1937. Price $7.50. 


The results of all experiments pertaining to polymerization, 
and the relationships observed or postulated have been classi- 
fied and evaluated by the authors as a necessary preliminary 
step in analyzing current theories regarding polymerization. 
Commercial importance and application of polymerization in 
the rubber, synthetic resin, and petroleum industries are dis- 
cussed in detail and possible future trends are indicated. The 
chapter entitled Polymerization in the Petroleum Industry 
includes information concerning both the formation and the 
deterioration of products as a result of polymerization, and 
the complimentary effects of catalysts and inhibitors. 


This volume should be of unlimited value to the refinery 
laboratory technician, and even a cursory reading should 
Suggest to executives attractive lines for future research and 
development. 
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B-M-W Balls & Seats 


For every pumping service 




























iName Metal | Service 
———_—__— | — = — 
CHROMARD | Stainless Steel | One of these B-M-W Ball and 
ee tne peerage —— ; - —| Seat types will meet your pump- 
MONARCH Hardest Non-Corrosive| ing problem, whatever it may be 
Se en ae light, medium, or heavy load; 
BRAMO | Alloy Steel | moderate or severe corrosion; no 
SEE ERERE ERE ~| —____—_____________| sand; much sand; lodestone; mag- 
LUMONEL | Monel Alloy | netic conditions; ball breakage 
i Rear ee aN ee rae trouble, or what not. We believe 
BI-METAL Ball pies hard bronze] CHROMARD, for example, to be 
ssiitaemeiitinataiaians _|_Seat—stainless steel | the most widely used Ball and 
} Res > J . j , 
aarnane Very hard bronze alloy | S¢#t_in the U. S. and possibly 

NZE ' the world. 



























Put your Ball and Seat problems up 
to B-M-W. Our experience has been 
exceptionally broad and we will 
gladly advise. 


YOU CAN BUY 


B-M-W products at supply stores, in- 
cluding: @ The above described Balls 
and Seats; @ ADMORE Insert Pump 
Anchors; @ NEILSON Tools (Safety 
Sucker Rod Hooks, Tubing Hooks, 
Rod Elevators, Sucker Rod Sockets, 
ete.); @ ADMORE Liner Barrels; 
@ TEX TYPE Plunger Fittings and 
Valves; and @ COLLINS Belt Clamps. 


WORSE 








BRAOFORD,PA. 


— TULSA. OALA-. 











Type Kg-! 
Nevoral Ges : 
Carburetor 





ENSIGN 
NATURAL GAS CARBURETOR 


The many distinct advantages of natural gas fuel are most 
adequately utilized by precision-built Ensign Natural Gas Car- 
buretors. Extremely accurate, automatic metering of fuel and 
pressure control provide a steady, even flow of power at all 
times and eliminates fuel waste. Built to heavy duty specifica- 





tions, it assures maximum power delivery with smooth, long- 
time, trouble-free performance. Write for descriptive catalog. 


Butane Equipment; Gasoline Carburetors for Industrial 
Engines and Tractors. 


ENSIGN CARBURETOR CO., Ltd. 


California 


Huntington Park e 
Branches: Chicago, INinois; Dallas, Texas 
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SHULL 
3-ROW PERFORATOR 


This is the fastest operating perforator 
ever developed. It relieves the casing of 
all strain by cutting perforations, three 
at a time, equally spaced, peripherally 
and prevents weakening of the pipe or 
egg-shaping the casing. Perforations of 
various sizes can be made by selecting 
different size points on the wheel knives 
with which the tools come equipped. 
This tool is also readily adapted to all 
one-string perforation jobs. 

OTHER SHULL PRODUCTS: Swabs, 

Perforation Cleaners, Tubing Slips, Grabs, 


Bridging Plugs, Casing Cutters, Line 
Spoolers. 


SEND FOR CATALOG 





SHULL PERFORATING CO. 


2750 Cherry Ave. Long Beach, Calif. 
| 
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Cooper-Bessemer Opens New Warehouse 


The Cooper-Bessemer Corporation recently completed a 
new warehouse building at Pampa, Texas. Because of the in- 
creasing number of Cooper-Bessemer oil-field engines, both 
gas and Diesel, which are being installed in this territory, the 
company wishes to provide a source of field service and 
spare parts closer to the installations. 





McCarnes Promoted by Union Wire Rope 


The appointment of A. P. McCarnes to take charge of oil 
country sales in the state of Texas, has been announced by 
H. R. Gruber, vice-president in charge of sales for the Union 
Wire Rope Corporation, Kansas City, Missouri. McCarnes 
has represented the company in West Texas, with headquar- 
ters at Pampa, but as division sales manager for the state will 
make his headquarters at Dallas. 





Sons of Oilmen Star on Gridiron 
In the accompanying photograph are shown Glenn Emrick 
(left) and Jack Daly, jr., (right), who have made quite a 


% 
- a 
i Ae 





ee 


name for themselves on the gridiron, playing for Texas Mili- 
tary Institute at San Antonio, Texas. Both were placed on 
the Southwest Academic All-Conference team this year. The 
gentleman standing between them is W. A. Bondurant, presi- 
dent of Texas Military Institute. 

Interesting to note, both young men have at one time been 
resident with their parents in the oilfields of Upper Burma, 
India. 

Glenn is the son of Bert Emrick of Houston, Texas, well- 
known throughout the petroleum industry and who has just 
organized the firm of Bert R. Emrick, Inc. Jack, jr., is the 
son of E. J. Daly of Houston, salesman for the Wickwire 
Spencer Sales Corporation. 
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use Dowell Incorporated Announces Changes 
in Personnel 
Dowell Incorporated announces several important appoint- so 
ments and changes in personnel. 3 With both Flow Control and 
. W. E. (Bill) Reaetinn, bar was 2 Pressure-Control Regulators 
istrict manager of Dowell Incorpor- : . 
ated at Seminole, Oklahoma, has cia this Valve is APPROVED 
transferred to the general office at The V-Port gradual-opening 
Tulsa as assistant manager. cities Matai hats te ee 
W. J. Russell, who was district oughly dependable with flow 
manager at Tulsa, Oklahoma, suc- conenetiens call temuannen, 
: ceeds Reardon at Seminole, Okla- itt oe aeneiiad 
: homa, having charge of treating sta- » .:. edmienenaaes, Minaanest v4 
oo tions at Tulsa, Seminole, and Stone- pressure regulators and with 
a * wall, Oklahoma. many other forms of refinery 
ia) W. E, REARDON H. W. Ross has been appointed as- equipment. ~— 7 ses 
4 sistant sales manager and is located at Tulsa, Oklahoma. | CF ronan also in other indus- 
Pp. J. Lehnhard has been promoted from treating engineer V-PORT — ere ee 
at Tulsa, Oklahoma, to research engi- action (closed by diaphragm 
ork neer on the general office staff at MOTOR VALVE pressure) or indirect action 
both Tulsa. (opened by diaphragm pres- 
r, the — E. S. Villines has been transferred sure). Sizes 1/,-inch up, all 
and from Hobbs, New Mexico, where he with ample diaphragm area 
served in the capacity of treating to give positive unfailing 
engineer, to Tulsa, Oklahoma, as response. 
pe manager of the Tulsa station. Th 
— Ward B. Tennis, formerly station ” 
thd manager for Dowell at Great Bend, CHAPLIN-FULTON MFG. COMPANY 
arnes Kansas, has been promoted to district 28-40 Penn Avenue Pittsburgh, Pa. 
juar- W. J. RUSSELL sales engineer at Wichita, Kansas. 4 
will Jack Sutherlin succeeds Tennis as station manager at Great 
Bend. 
7” Dowell Incorporated also has an- 
; nounced the establishment of a (Pan- 
arick handle district) district office in the Sa Ves 
on Rule Building, Amarillo, Texas, with 
R. L. White as district manager. The 
treating station is at Borger, Texas, T M E A N D LABO R 
with O. W. Lyons as station manager | | The Huf-Duo Insert Pump lowers lift- 
and R. L. Shrewsbury as treating | | ing costs, by greatly reducing time and 
engineer. labor. 
A new district office also has been | | This pump is run in on the sucker 
established at Stamford, Texas, with 1} rods, and seats in an installed working 
slain Fred R. Holland, formerly station | a | barrel. Without damage to cups, it can 
manager at Ada, Oklahoma, as district manager. C. F. Wilkes 2 easily be unseated to make rod repairs 
is treating engineer, having been transferred from Cody, BH sOThrouchi ye he Huf.D : 
Wyoming. The district office at Wichita Falls has been dis- it ene Cee ee ee 
continued; however, treating facilities will be maintained } | also reduces power consumption and rod 
in Wichita Falls. _ = 
1a) For 2”, 214”, and 3” tubing, in stock 
ea Bert Emrick Organizes Firm N : ng oapersenerena .- — ei 
The Bert R. Emrick, following completion of a special pres- a a or 
resi- sure-drilling job for Stanolind Oil and Gas Company, has and Tulsa, Oklahoma. 
organized the firm of Bert R. Emrick, Inc., to service or 
Deen deepen producing wells. The largest size portable unit ob- 
‘ma, tainable for this type of work is being moved into the Corpus Uu _ U0 
Christi, Texas, territory to begin work immediately after 
sf Christmas. This service will be available to the entire Gulf 
Coast, and will handle wells of 8000-ft. and 9000-ft. depths. 
= Headquarters of the new corporation are 1018 Travis Street, I N Ss E R T P U M P 
Houston, Texas. 
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Reduce 


FIRE HAZARD 
this eppective Oakite way 


Fe ggasi wo of grease, muck and oil drip- 
pings around derricks, pumping equipment and 
floors .. . or in fact an accumulation of oil and grease 
— ...is a fire hazard that should be elim- 
inated. 


To do this simply, as well as economically, many 
companies are using a highly effective, low-cost Oakite 
cleaning method employing an emulsifying, water- 
soluble material applied with an Oakite steam gun. 
One man does the work, easily, speedily. With this 
SAFE and practical method of removing oil and 
grease, fire risk from this source is avoided and safety 
factor increased. 


Send postcard or letter today for interesting booklet, 
“How to Reduce Fire Hazards,” mailed FREE on 
request. 
Manufactured only by 
OAKITE PRODUCTS, INC., 48 Thames Street, New York, N. Y. 
Branch Offices and Representatives in all Principal Cities of the U. S. 
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H. P. Taubman Resigns from Bethlehem 
Supply; Succeeded by G. A. Tompson 





G. A. TOMPSON H. P. TAUBMAN 


Herman P. Taubman, Tulsa, Oklahoma, has resigned as 
executive vice-president and general manager of the Bethle- 
hem Supply Corporation, subsidiary of the Bethlehem Steel 
Corporation, and has been succeeded by Guy A. Tompson. 
The latter has been associated with the company as vice- 
president in charge of sales. 

Taubman founded the Taubman Supply Corporation 17 
years ago, which was acquired by the Bethlehem Steel Cor- 
poration in 1936. He plans first to take a rest, after which 
he may become active in the production branch of the petro- 
leum industry. 





Firm Changes Mailing Address 


P. & D. Specialty Manufacturing Company, Houston, 
Texas, announces a change in its mailing address from 1836 
Airline Drive to P. O. Box 3091, Houston. The telephone 
number is Taylor 8191. 

R. F. Davis is president of the firm, A. J. Penick is vice- 
president, and K. T. Penick is secretary-treasurer. 





McGregor and Thilenius Given Hose 
Account 


McGregor and Thilenius, Tulsa, Oklahoma, have been ap- 
pointed representatives for the Atlantic Metal Hose Com- 
pany, New York City, for the states of Kansas and Okla- 
homa. The line of hose includes all types of flexible metal 
hose, in steel and copper, and also seamless steel hose for 
use on Diesel engine exhaust lines in place of expansion 
joints. 





A. O. Smith Corporation Purchases Smith 
Meter Company 


Announcement has been made by W. C. Heath, president 
of the A. O. Smith Corporation, Milwaukee, Wisconsin, 
that they have purchased the Smith Meter Company, of 
Los Angeles, California, manufacturers of rotary truck, 
loading rack, and refinery meters. Reorganization of manu- 
facturing and sales departments is now in progress to in- 
crease production to enable them to take care of demands 
from the petroleum industry, it is stated. 
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Mid-Continent District A.P.I. to Meet 
February 17-18 


The annual spring meeting of the Mid-Continent Dis- 
trict, Division of Production of the American Petroleum 
Institute, will be held at the Herring Hotel, Amarillo, Texas, 
on February 17 and 18, 1938, it has been announced. 

The follewing committee members have been appointed: 

Registration Committee—R. C. Kay, chairman, independ- 
ent operator, Amarillo, Texas; E. N. Armstrong, Shamrock 
Oil and Gas Company, Amarillo; Walter E. Biery, Sinclair- 
Prairie Oil and Gas Company, Pampa, Texas; Ed. Dunigan, 
Dunigan Tool and Supply Company, Pampa; Ed Goebel, Jake 
Phillips Oil Company, Amarillo; D. J. Gribbon, The Texas 
Company, Pampa; Fred Radcliff, Radcliff Supply Company, 
Pampa; Mandy Rieger, Rieger Oil Company, Amarillo; and 
G. J. Turner, Phillips Petroleum Company, Whittenburg, 
Texas. 

Publicity Committee—N. D. Bartlett, chairman, News- 
Globe, Amarillo; Claude V. Barrow, Daily Oklahoman, 
Oklahoma City, Oklahoma; L. G. E. Bignell, Oil and Gas 
Journa!, Tulsa, Oklahoma; Jack Casburn, Oil Weekly, Tulsa; 
Paul Hedrick, Tulsa World, Tulsa; Harry Hoare, Pampa 
Daily News, Pampa; L. M. Ladet, Tulsa Tribune, Tulsa; 
K. J. Langley, Oil and Gas Journal, Tulsa; Grant McGee, 
The News, Oklahoma City; Brad Mills, Oil Weekly, Hous- 
ton; J. C. Phillips, Borger Daily Herald, Borger, Texas; R. 
H. Richards, Wichita Beacon, Wichita, Kansas; K. F. Sauer, 
The Eagle, Wichita; K. C. Sclater, The Petroleum Engineer, 
Dallas, Texas; L. E. Smith, National Petroleum News, Tulsa; 
and H. M. Cosgrove, Purchasing Agents’ Association of 
Tulsa. 

Entertainment Committee—Mason King, chairman, News- 
Globe, Amarillo; Bill Flenniken, Halliburton Oil Well Ce- 
menting Company, Amarillo; Frank Harris, Lee C. Moore 
and Company, Amarillo; Wm. McSkimins, Oil Well Supply 
Company, Pampa; Vern Hobbs, General Supply Company, 
Pampa; George Berlin, Skelly Oil Company, Pampa; Polly 
Parrott, Trinity Portland Cement Company, Amarillo; Alex 
Schneider, Schneider Hotel, Pampa; W. H. McCue, Colum- 
bian Fuel Corporation, Amarillo; and C. O. Drew, Acme 
Lumber Company, Pampa. 

Program Committee—C. A. Daniels, Phillips Petroleum 
Company, Amarillo; K. I. Dunn, Texas Railroad Commis- 
sion, Pampa; J. S. Freeman, Skelly Oil Company, Tulsa; 
H. O. Harder, I. T. I. O. Company, Oklahoma City; A. J. 
Holland, The Texas Company, Pampa; W. F. Dean, Humble 
Oil and Refining Company, Pampa; Max M. Mahaffey, Cities 
Service Gas Company, Eldorado, Kansas; Harry Mathews, 
Stanolind Oil and Gas Company, Pampa; A. S. Ritchie, Mc- 
Pherson Drilling Company, Wichita; Donald A. Powell, 
Drilling and Exploration Company, Pampa; K. R. Teis, E. H. 
Moore, Inc., Tulsa; W. H. Collins, Shell Petroleum Corpora- 
tien, Amarillo; and Austin Allen, Phillips Petroleum Com- 
pany, Amarillo. 





Wildcats Elect Officers 


The following men have been elected officers of the Wild- 
cat Committee of the California Oil and Gas Association for 
the year 1938: Frank Morgan, chairman (vice-president, 
Richfield Oil Company of California); J. R. Pemberton, 
vice-chairman (oil umpire of California) ; Neil C. Needham, 
treasurer (manager, land department, General Petroleum 
Corporation of California); D. S. Kilgour, secretary (assist- 
ant manager, California Oil and Gas Association) . 
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WATER CANS 
& COOLERS 


GOTT Water Cans are the practical 
cee MEME <-1-}oMotatel stele mh 2eil:) meteled ME le) a 
long periods, protected from impurities 
and always handy to the job. Snug 
ittslo MB CoddeL-MBs-sesloh cots) (-ME le) MEE ii gel ele Ih 
built to withstand rough usage. GOTT 
Water Coolers have extra large covers 
and a handy non 
Tot lsbete Molt }eM elt iiveye! 
faucet. Your Supply 
Store has them, get 


GOTT WATER CAN 
Made in I's. 3. 5. and 
0 gallon sizes 


H.P.GOTT MFG. CO. 


WINFIELD. KANSAS 


KEEP PURE DRINKING WATER ALWAYS 

























Look for the 


ARMSTRONG BROS. 


Meacy Duty PIPE TONGS 


Improved designs give these tongs any 4 
strength and handiness. Jaws are drop forged from 
special steel; are heat treated, hardened and 
tested for wearing qualities. Chains are 
proof-tested to 7/3 catalog strength (3,600 
to 40.000 Ib.) Handles, forged from 
high carbon steel, have both stiff- 
ness gad “epeing... Ueep forged 
Chrome-Nickel Sbhackel. 
Hardened Bolt. No finer 
tongs made. All 


Improved 
Standard Tongs 
Reversible Jaw Tongs 
Back-Up Tongs 
Break-Out Tongs 


: sizes. 
ARMSTRONG Bros. TOoL Co. 
"*T he Tool Holder People’ 
331 N. Francisco Avenue, CHICAGO, U. S. A. \ 
Eastern W arebouse and Sales: 199 Lafayette St., New York, N.Y. = Write for 
San Francisco London Catalog. 








FOR SUBSCRIBERS 
to The Petroleum Engineer 


.. who find it convenient to file portions of the 
magazine for ready reference, we have had 
manufactured a special three-ring binder. It is a 
standard size, flexible, durable leatheroid binder 
with dividers for each division of the industry. | 
| The binder may be had for $1.25, express paid, 
| by filling in the attached coupon and mailing it 
to us with your remittance. 


BSBBWBBBBBBBQ BBB BQBQBBQBQBBeeBBBBBBBBBBBBR SE EEE |S 


THE PETROLEUM ENGINEER, 
| P. O. Box 1589, Dallas, Texas. 
Here’s my check for $1.25 for a Special Binder. 





Name__— —, — i. 
Company___ ————— 
ae pepmdensit - = - 
ee —— 
Check your division: C) Producing C) Refining 
[) Natural Gasoline ] Supply 


) Manufacturing 
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MODERN 
DRILLING 





CATHEAD 


The high speeds at which 
many line shafts are being 
run in today’s drilling opera- 
tions makes it practically 
imperative that a cathead 
be geared down to reduce 
the terrific impact when 
breaking tool joints. Con- 
ventional catheads, when 
slowed down, lose most of 
their power, but not the Mac- 
Clatchie Gearomatic. Due 
to its patented gear arrange- 
ments, it rotates at HALF the 
line shaft speed yet gives 
DOUBLE the power. 

It breaks the tightest joints 
with ease and without dam- 
age to tongs, tong dies, or 
other equipment. 

A positive kick-out and 
slow motion insures greater 
safety. The positive kick-out 
permits one revolution, and 
only one, per pull. Con- 
sequently, there isno danger 
of fouled lines injuring work- 
men or damaging rig equip- 
ment when you use the Mac- 
Clatchie Gearomatic Cat- 
head. 


MacCLATCHIE 
MANUFACTURING CO. 


COMPTON, CALIF. HOUSTON. TEXAS 
Export: 
Geo. R. Woods, 17 Battery Pl.. New York 
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A DAILY REFERENCE 


FOR OPERATING MEN 


INSTALLMENT NO. 7 
INDEX TO TABLES* 


(This index supersedes the index in the November issue) 


Title of Table 
Pressure conversion table ‘ 
Characteristics of oil industry wire rope . ‘ ‘ 
Piston displacement and rated horsepower for 4- cylinder motors . 
Piston displacement and rated horsepower for 6-cylinder motors . 


Displacement of reciprocating pumps (sheet 1) 
Displacement of reciprocating pumps ‘ (sheet 2) 
Density of gas specific gravity 0.6 relative to air = i .. ws 
Multipliers for converting measured volume to volume at 60° fahr. (sheet 1) 


Viscosity conversion factors 

Drainage by uniformly spaced wells. ‘ 
Cross-sectional area of drainage channels into well bore : 
Concrete corner foundations for drilling derricks 

Heat loss from uninsulated 2-in. steam lines : 
Maximum safe working load on drilling and casing lines . 
Horizontal and vertical displacement of crooked holes. 
Weight of drill pipe and casing and volume of fluid displaced 
Hydrostatic pressure of fluid columns of different densities 
Cross-section area of annular space between drill pipe and sates 
Clearance between drill pipe and casing ‘ 


Clearance between drill pipe and casing (sheet 2) 
Strength of casing we 
Net weight of casing floated in fluid (sheet 1) 


Amount of cement necessary to form plug about | casing in well 

Total upward pressure between drill pipe and casing 

Maximum safe pumping depth for wooden walking beams 

Weight of fluid on plunger in pumping wells 

Oil reserves, bbl. per acre foot . 

Theoretical displacement of oil well plunger pumps 

Theoretical displacement of oil well plunger pumps 

Theoretical displacement of oil well plunger pumps , 

Weight of external upset tubing, empty and full of fluid 

Maximum safe working load on tubing and rod lines 

Barrels of flood water required per acre 

Capacity of small vertical cylindrical tanks 

Storage capacity of gas sands a er ae 

Pressure drop per mile of 4-in. pipe line, oil of 20° A.P.I 

Pressure drop per mile of 4-in. pipe line, oil of 40° A.P.I. 

Pressure drop per mile of 6-in. pipe line, oil of 20° A.P.I. 
A.P.I 
A.P.I 


(sheet 1) 


(sheet 1) 
(sheet 2) 
(sheet 3) 


° 
° 


Pressure drop per mile of 6-in. pipe line, oil of 40° 
Pressure drop per mile of 8-in. pipe line, oil of 40 ‘ 
Pressure drop per mile of 10-in. pipe line, oil of 40° A.P.I. . 
Capacity of bolted tanks. aa 
A.P.I. dimensional specifications ‘for bolted tanks 

Storage capacity of pipe lines : 

Density and caustic content of caustic soda solutions 

Yields on cracking light and heavy oils 

Yield of cracked gasoline 

Viscosity index of oil 

Gravity index of oil ; 

Viscosity-gravity constant of oil. 

Vapor pressure of the lighter hydrocarbons 

Correction to convert uncorrected vapor pressure to Reid vapor pressure 
Pressure required to prevent storage evaporation losses 


° 


*This index is revised monthly as additional tables are published. 
(a) In footnote, *“feet’’ shout read “‘inches.’ 


(sheet 1) 


(sheet 1) 


Index No. 


P 066. 

P 094.13 

P 094.843.4 
P 094.843.6 
P 094.865 

P 094.865 

P 213.106 

P 213.2 

P 216.13> 

P 412. 

P 420.4 

P 421.3 

P 422.335 

P 422.913 

P 425.2 

P 425.24 

P 425.25 

P 425.251.12 
P 425.294.39 
P 425.294.39 
P 432.2 

P 435. 

P 444, 

P 448.425 

P 514.350.20 
P 514.5 

P 530.1 

P 531.4 

P 531. 

P 531. 

P 532.400.2 
P 532.7 

P 538.2 

P 541.1 

P 543.6 

P 615.104.20 
P 615.104.40 
P 615.106.20 
P 615.106.40 
P 615.108.40 
P 615.110.40 
P 644.200.1 
P 644.210 

P 649. 

P 725.216.4 
P 751.01 

P 751.234.2 
P 753.016.101 
P 753.016.102 
P 753.016.103 
P 771.214.2 
P 778.2 

P 778.3 


(b) Headings ‘ “Redwood No. 1 seconds” and ‘Redwood admirality seconds’’ should be transposed. 


Page 
135 
167 
259 
161 
123 
125 
229 
147 
137 
253 
157 
169 
127 
233 
129 
121 
125 
149 
159 
145 
257 
147 
117 
151 
163 
109 
155 
119 
263 
227 
225 
255 
113 
143 
133 
165 
231 
235 
115 
261 
139 
153 
151 
131 
223 
111 
149 
129 
141 
159 
265 
127 
157 
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October 
August 
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December 
June 
August 
October 
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July 
September 
June 

July 

June 
December 
November 
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August 
November 
July 
December 
October 


July 
December 
June 
October 
September 
September 
July 
August 
December 
November 
November 
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July 


November 
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INDEX TO ADVERTISERS IN TABLES 


American Iron & Machine Works 
American Meter Company . 
Axelson Manufacturing Company 
Axelson Manufacturing Company 
Baker Oil Tools, Inc. 

Baker Oil Tools, Inc. 

Brown Instrument Company 
Byron Jackson Company 
Cameron Iron Works, Inc. . 
Cooper, Fred E. ‘ 
Eastman Oil Well Survey Company . 
Elliott Core Drilling Company 
Gaso Pump and Burner Mfg. Co. 
Gaso Pump and Burner Mfg. Co. 
Gaso Pump & Burner Mfg. Co. 
Gasoline Products Company, Inc. 
General Electric Company . 

Gray Processes Corporation 
Gustin-Bacon Mfg. Company . 
Hyatt Roller Bearing Company 


International Derrick & Equipment Company 


International Harvester Company . 
Johnston, M. O., Oil Field Service Corp. 
Jones & Laughlin Steel Corp. . 

Kibele Manufacturing Company . 
Layne & Bowler Company . 

Linde Air Products Company, The 
Maloney Tank Mfg. Company 
Martin-Decker Corp. 

Mason-Neilan Regulator Company . 
Mason-Neilan Regulator Company . 
Mason-Neilan Regulator Company . 
Mid-Continent Pump Supply Company 
Mission Manufacturing Company 
National Tube Company : 

O. C. S. Manufacturing Company 
Patterson-Ballagh Corporation 
Patterson-Ballagh Corporation 
Polymerization Process Corporation 
Reed Roller Bit Company . 

Ridge Tool Company 

Skinner, M. B., Company 

South Chester Tube Company 

South Chester Tube Company 

Staynew Filter Corporation 

Taylor Instrument Company ‘ 
Trinity Portland Cement Company . 
Trinity Portland Cement Company . 
Union Wire Rope Corporation 

Vortox Manufacturing Company 
Vortox Manufacturing Company 


Westinghouse Electric & Manufacturing Company 


Williamsport Wire Rope Company . 


(sheet 1) 


(sheet 3) 


(sheet 1) 


(sheet 1) 
(sheet 2) 


(sheet 1) 


(sheet 2) 
(sheet 1) 
(sheet 1) 


(sheet 2) 


(sheet 1) 


Page 


254 
130 
120 
228 
158 
148 
230 
114 
126 
256 
130 
134 
124 
126 
140 
112 
138 
224 
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148 
170 
264 
122 
232 
226 
144 
132 
154 
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136 
226 
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110 
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146 
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128 
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168 
260 
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160 
234 
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July 
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July 
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September 
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July 
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November 
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July 
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December 
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August 
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Backing Table No. 


P 412. 

P 753.016.101 
P 531. 

P 531. 

P 420.4 

P 435. 

P 213.106 

P 538.2 

P 425.25 

P 532.7 

P 425.2 

P 543.6 

P 094.865 

P 094.865 

P 615.110.40 
P 751.01 

P 216.13 

P 725.216.4 
P 615.106.20 
P 213.2 

P 421.3 

P 531. 

P 425.24 

P 615.104.40 
P 532.400.2 
P 541.1 

P 649. 

P 644.200.1 
P 422.335 

P 066. 

P 771.214.2 
P 778.3 

P 514.350.20 
P 514.5 

P 644.210 

P 530.1 

P 425.294.39 
P 425.294.39 
P 751.234.2 
P 432.2 

P 615.106.40 
P 615.108.40 
P 615.104.20 
P 425.251.12 
P 778.2 

P 753.016.102 
P 444, 

P 448.425 

P 094.13 

P 094.843.4 
P 094.843.6 
P 753.016.103 
P 422.913 
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PRESSURE DROP, LB. PER SQ. IN. PER MILE OF 10-in.' PIPE LINE (Oil of 40° A.P.1.) 
































| one y Viscosity of oil, Saybolt Universal seconds 
0 = 
| A.P.I. oil, 
| bblperhr.| 50 | 60 70 80 90 100 110 120 130 140 150 
650 | 3.43 3.74 3.98 4.17 4.36 4.50 4.63 4.75 4.86 4.97 5.07 
575 | 3.66 3.99 4.25 4.46 4.65 4.81 4.95 5.08 5.20 5.31 5.42 
700 3.90 4.25 4.52 4.75 4.95 5.12 5.27 5.41 5.54 5.65 5.77 
725 4.14 4.52 4.80 5.05 5.26 5.45 5.60 5.75 5.89 6.01 6.13 
750 4.39 4.80 5.10 5.35 5.58 5.78 5.94 6.10 6.24 6.38 6.50 
775 4.64 5.08 5.39 5.66 5.90 6.11 6.29 6.45 6.60 6.75 6.87 
800 4.90 5.37 5.69 5.98 6.23 6.45 6.65 6.82 6.98 7.13 7.27 
825 5.16 5.66 6.00 6.31 6.57 6.80 7.02 7.19 7.36 7.52 7.67 4 
850 5.43 5.96 6.32 6.65 6.91 7.16 7.39 7.59 7.76 7.93 8.08 / 
875 §.71 6.26 6.65 6.98 7.27 7.53 7.88 7.98 8.16 8.34 8.50 p 
900 5.99 6.57 6.98 7.32 7.63 7.90 8.14 8.37 8.57 8.75 8.92 { 
925 6.28 6.89 7.33 7.67 8.00 8.28 8.53 8.78 8.99 9.17 9.36 4 
950 6.58 7.21 7.68 8.04 8.38 8.67 8.94 9.19 9.42 9.61 9.80 : 
975 6.88 7.53 8.04 8.41 8.77 9.07 9.34 9.61 9.85 10.06 10.25 
1000 7.18 7.87 8.40 8.79 9.15 9.47 9.77 10.04 10.29 10.52 10.71 
1025 | 7.51 8.21 8.77 9.19 9.55 9.89 10.20 10.47 10.75 10.98 11.19 
| 1050 | 7.82 8.55 9.14 9.58 9.95 10.31 10.63 10.90 11.19 11.44 11.66 
1075 8.16 8.90 | 9.52 9.98 10.37 10.74 11.07 11.36 11.65 11.92 12.15 
1100 8.49 9.26 9.91 10.39 10.78 11.18 11.51 11.83 12.12 12.41 12.65 
1125 8.83 9.62 10.30 10.80 11.21 11.62 11.98 12.29 12.60 12.89 13.15 
1150 9.17 10.00 10.69 11.23 11.65 12.06 12.45 12.78 13.08 13.39 13.61 
1175 9.52 10.36 11.08 11.65 12.09 12.51 12.90 13.25 13.57 13.88 14.19 
| 1200 9.89 10.75 11.49 12.09 12.54 12.98 13.38 13.74 14.08 14.41 14.72 
| 


1225 10.26 11.14 11.91 12.52 13.01 13. 
1250 10.65 | 11.53 12.32 12.97 13.48 13. 
1275 11.03 11.93 12.75 13.43 13.96 14. 
1300 11.42 12.34 13.18 13.87 14.44 14. 
| 1325 11.80 12.76 13.62 14.33 14.92 15. 
1350 12.19 13.17 14.06 14.80 15.41 15. 
1375 12.59 13.60 14.51 15.28 15.91 16. 
1400 12.99 14.04 14.96 15.76 16.42 16. 
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1425 13.40 14.48 15.42 16.25 16.92 17.50 18.01 18.50 18.96 19.37 19.79 
1450 13.80 14.92 15.87 16.73 17.43 18.04 18.55 19.05 19.54 19.96 20.37 
1475 14.22 15.38 16.33 17.22 17.97 18.58 19.11 19.63 20.13 20.56 20.99 
1500 14.63 15.83 16.82 17.74 18.51 19.15 19.67 20.21 20.72 21.17 21.60 
| 1525 15.05 16.29 17.31 18.24 19.04 19.70 20.23 20.79 21.33 21.79 22.23 
| 1550 15.48 16.76 17.81 18.74 19.57 20.27 20.83 21.38 21.91 22.41 32.86 
1575 15.90 17.23 18.31 19.27 20.10 20.83 21.43 21.97 22.52 23.04 23.50 
1600 16.32 17.72 18.81 19.78 20 .66 21.41 22.02 22.59 23.12 23 .66 24.17 


1625 16.79 18.22 19.33 20 .32 21.23 21.98 22.64 23.19 23.74 24.32 24.82 
1650 17.25 18.73 19.84 20.87 21.78 22.57 23.26 23.83 24.39 24.96 25.48 
1675 17.72 19.24 20.36 21.42 22.35 23.18 23.88 24.47 25 .02 25.61 26.14 
1700 18.19 19.76 20.88 21.94 22.94 23.78 24.51 25.11 25.66 26.26 26.84 
1725 18.66 20.28 21.43 22.49 23.49 24.36 25.10 25.76 26.32 26.91 27 .50 
1750 19.15 20.81 21.96 23.05 24.08 24.97 25.74 26.41 26.99 27 .60 28.21 
1775 19.63 21.35 22.50 23 .62 24.67 25.59 26.39 27 .08 27.67 28.30 28.92 
1800 20.12 21.88 23.07 24.22 25.27 26 . 22 27 .03 27.75 28 . 36 28.97 29.61 


| 

| 1825 20.62 22.39 23.65 24.80 25.88 26.85 27.69 28.42 29.05 29 .67 30.30 
1850 21.12 22.94 24.19 25.38 26.49 27.49 28.35 29.13 29.74 30.39 31.03 
| 1875 21.61 23.48 24.77 25.95 27.09 28.12 29 .00 29.81 30.47 31.09 31.72 
| 1900 22.12 24.04 25.36 26.57 27.70 28.76 29 .67 30.50 31.17 31.82 32.46 
1925 22.63 24.60 25.96 27.16 28 .32 29.41 30.34 31.19 31.89 32.54 33.20 
| 1950 23.14 25.17 26 . 56 27.79 28.98 30.06 31.01 31.89 32.64 33.28 33.95 
| 1975 23.66 25.74 27.17 28.43 29.61 30.75 31.73 32.59 33.37 34.02 34.71 
2000 24.18 26.31 27.78 29.03 30.24 31.41 32.42 33.34 34.13 34.80 35.47 


2025 24.69 26.88 28.38 29.67 30.91 32.07 33.10 34.04 34.85 35.54 36.27 
| 2050 25.22 27.46 29.00 30.32 31.55 32.73 33.83 34.75 35.63 36.34 37 .04 

2075 25.75 28.05 29 .62 30.93 32.23 33.40 34.53 35.52 36.38 37.14 37.82 
2100 26.28 28.64 30.25 31.59 32.88 34.12 35.23 36.25 37.12 37.91 38.60 
2125 26.82 29.23 30.88 32.25 33.57 34.85 35.98 36.97 37 .92 38.72 39.43 
| 2150 27.35 29.82 31.56 32.91 34.26 35.52 36.68 37.74 38 . 66 39.53 40.21 
2175 27.89 30.42 32.20 33.58 34.97 36.25 37.44 38.48 39.47 40.31 41.05 
2200 28.44 31.02 32.89 34.26 35.68 36.94 38.16 39.22 40.23 41.14 41.90 


2225 28.99 31.63 33.54 34.94 36.39 37 .68 38.93 40.01 41.00 41.93 42.76 
2250 29.54 32.24 34.20 35.63 37.11 38.38 39.65 40.82 41.82 42.77 43 .62 
























































132.75 lb. per ft. For 35.75 Ib. line pipe the pressure drop is about 2.8% greater and for 41.85 Ib. line pipe it is 
| about 8.9% greater. 
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SPECIALISTS 20 YEARS 


in Pipe Line Pum 





Fig. 301. GASO 

Piston Power 

Pump— 31.73 to 

157.36 Bbls. per 
Hr. 


Fig. 601. GASO 
Walking Beam 
Pump—30.30 to 
55.10 Bbls. per 





Fig. 1844. GASO 
Duplex Piston Pump 
50 to 288 Bbls. 


Fig. 1741. GASO Du- 
plex Piston Pump — 
Diesel Engine Drive— 
54to502 Bbis. per Hr. 


Fig. 201. GASO Rod- 

line Pump — 30.96 

to 41.28 Bbls. per 
Hr. 





Fig. 6042. GASO 

Rodline Pump for 

Gas or Vacuum— 

26-28 Points Vac- 
uum 


5 


GASE 


e Pump Spike? 
mrGgee 
Tue ON 


Fig.604. GASO Walk- 

ing Beam Pump, Gas 

or Vacuum — 26-28 
Pts. Vac. 


Fig. 1740. GASO Du- 
plex Piston Pump — 
Gasoline Engine Drive, 
54%to250 Bblis. per Hr. 


Fig. 1742. GASO Du- 

plex Piston Pump — 

Electric Drive—54 to 
250 Bblis. per Hr. 


See GASO Section, 1937 Composite Catalog, or Send for Complete Catalog 
GASO PUMP & BURNER MFG. CO., Tulsa, Okla. 


Export Office: 149 Broadway, New York 


GASO PUMPS 
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Panel board in one of the Combination Cracking Units, showing some 
of the Taylor Instruments that help to produce highest quality refined 
products. Photo courtesy The Lummus Company. 


Taylor and Lummus engineers cooperate in providing 
precision control of temperature, flow and pressure 


NE of the country’s largest re- 
finers not so long ago specified a 
Lummus-designed Combination Se- 
lective Cracking Unit. For this unit 
Taylor engineers, working with Lum- 
mus, provided Taylor Systems for 
controlling temperature, flow, and 
pressure. They supplied not only the 
correct instruments, but a thorough 
experience in refinery operation and a 
wide knowledge of refining problems, 
The precision control and the flexi- 
bility of Taylor Controllers helped to 
produce results that met all guarantees 
as to yield, octane, and fuel oil speci- 
fications for the unit. So successfully 
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did Taylor Systems perform in this 
unit that they were selected for a 
second ...andathird...anda fourth. 
One was in a Gulf Coast refinery, and 
three other units were in plants in the 
middle Ohio field. 

In all there are 61 Taylor Fulscope 
Recording Controllers for exact tem- 
perature regulation, with Taylor Dubl- 
Response Control Units on Taylor 
Motosteel Evenaction Valves. There 
are 50 Taylor Recording Flow Con- 
trollers with Taylor Valv-Precisors on 
Motosteel Valves. And there are 22 
Taylor Fulscope Indicating Pressure 
Controllers with Taylor Valv-Pre- 





cisors on Motosteel Evenaction Valves. 

For detailed information about these 
installations and application of Taylor 
Control to temperature, pressure, flow, 
and liquid level in your plant, ask a 
Taylor Representative—or write direct 
to Taylor Instrument Companies, 
Rochester, N.Y. Plant also in Toronto, 
Canada. Manufacturers in Great 
Britain—Short& Mason, Ltd., London, 
England. 
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* Tank dimensions 
(internal) 
Diameter Cireum- 
ference 


| 
t &. Oin. | Sit. 2 in. 


2 8 

{ 4 2 

‘ 6 9 
8 5 3 

10 | 9 

2 0 | 6 3 

2 10 

4 | ¥ 4 

; 6 | 10 
8s | 8 5 

10 | ll 
3. COO | 9 5 
2 11 

: 4 10 6 
6 11 60 
! 8 6 
10 | 12 1 





hm bo 
—_ 
w 

NON SI 


6 | 14 
. 7 8 
100 |15 2 
2 | 16 «3 
4 Y 
6 | 17 3 
gs | 10 
10 =| 18 4 
6 Oo | 10 
2 |19 4 
4 | 11 
6 20 «+5 
8s | 11 
10 | 21 6 








CAPACITY OF SMALL VERTICAL CYLINDRICAL TANKS 








ee 
Tank dimensions 











| Capacity, bbl. | (internal) | Capacity, bbl. 
| | | 
Per ft. Per in. Per % in. || Diameter Circum- | Per ft. Per in. Per \ in. 
| ference | 
—— | EP adja 
0.140 0.012 | te. Oin. | 22 ft. sia | 6.85 0.571 0714 
0.199 | 0.016 | 2 | 6 | 7.18 0.599 .0748 
0.249 | 0.021 ] 4 |23 0 | 7.52 | 0.627 | .0784 
0.315 | 0.026 | ] 6 7 | 7.87 0.656 | .0820 
0.389 | 0.032 | 8 24 861 8.22 0.685 | .0856 
0.470 0.039 10 7 | 8.58 0.715 .0894 
| 
0.560 | 0.047 | | 8s 0 2 2 8.95 0.746 0933 
0.657 0.055 | 2 | 8 | 9.33 0.777 .0972 
| 0.762 | 0.063 | | 4 2% 2 | 9.71 0.810 101 
| 0.874 | 0.073 | 6 3 | 10.11 0.842 105 
| 0.995 | 0.083 | .0104 | 8 |27 3 | 10.51 0.876 .109 
| 1.12 0.094 | .0117 | 10 | 9 | 10.91 0.910 114 
| | | | 
/ 1.26 | 0.105 | .0181 9 0 |2 38 | 11.33 0.944 118 
| 1.40 | 0.117 | .o146 | 2 10 | 11.75 | 0.980 122 
1.55 | 0.130 | .0162 || 4 29 4 «| «12.19 1.02 127 
1.71 | 0.143 | .0178 || 6 10 | 12.62 1.05 132 
| 1.88 | 0.157 | .0196 | 8 30 4 | 13.07 1.09 | .136 
| 2.06 0.171 | .0214 10 11 | 13.53 1.13 | .141 
| | | | 
| 2.24 | 0.187 | 0233 /10 0 31+ 13.99 | 1.17 | .146 
2.43 | 0.202 | .0253 || 2 1 14.46 1.20 | .151 
| 2.63 0.219 | .0274 || 4 32 14.94 | 1.24 .156 
2.83 | 0.236 | .0295 || 6 35 0 | 15.42 1.29 | .161 
3.05 | 0.254 | .0317 8 6 | 15.92 | 1.33 | .166 
3.27 | 0.272 | .0340 || 10 34.—Ci«OO | 16.42 | 1.37 -| .171 
| | | 
3.50 | 0.291 | .0364 | 11 O | 7 16.93 | 1.41 | 176 
3.73 | 0.311 | .0389 || 2 |35 1 | 417.44 | 1.45 | .182 
3.98 | 0.332 | .0414 | 4 7 | 17.97 | 1.50 | .187 
4.23 0.353 0441 6 36 2 «| «18.50 | 1.54 | .198 
4.49 0.374 | .0468 8 s | 19.04 | 1.59 | .198 
4.76 0.397 | .0496 | 10 372 | 19.59 | 1.63 | .204 
5.04 0.420 | .0525 || 12 0 | 8 | 20.14 1.68 | .210 
5.32 0.443 | .0554 | 2 |38 3 | 20.71 1.73 | 216 
5.61 | 0.468 | .0584 || a 9 | 21.28 1.77. | .222 
5.91 | 0.493 | 0616 || 6 |39 3 21.86 1.82 | .228 
| 6.22 | 0.518 | .0648 | 8 10 22.44 1.87 | 234 
| 6.53 | 0.544 | .0680 } 10 40 4 23.04 1.92 | .240 
| } 
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Your well can’t produce 
more than the screen allows 


The Layne Screen, by utilizing every inch of screening surface, 
allows full production without hindrance. Being free of sand- 
cutting or clogging, a Layne Screen will give you longer service 


without interrupting production. 


Protect your well investment by installing Layne Screens. 
They are available in any size or kind of pipe from |" to 16" 
in diameter with either Milled Groove, Plain Drilled or Slotted 
perforations. All Layne Screens are made to order, and can 


be had in any gauge desired from 4/1000 of an inch upward. 


LAYNE & BOWLER CO. « Houston, Tex., USA 


Room 1636, 30 Rockefeller Plaza, 
EXPORT: vw YORK, N. Y. 
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Dress your 





drill pipe 
with this 


Protection 


PATTERSON-BALLAGH 
DRILL PIPE & CASING PROTECTORS 


Running a string of drill pipe with Patterson-Ballagh Protectors 





prevents the hazard of metal-to-metal contact. You keep the tool 
joints away from friction. Less power is required to rotate the 
string. The casing you set in the well retains its original thickness. 
No worn spots occur to cause a water break or encourage col- 


lapsation. The same Protectors with the same drill pipe can be 


used again and again, in different wells — an economy not to be 


overlooked in this day of cutting costs. 











re 


SAFETY MUD GUN 
—another improved 
Patterson-Ballagh Product 


PATTERSON-BALLAGH CORPORATION, Ltd. 


Plant and General Offices: 1900 East 65th Street, Los Angeles, California 
Mid-Continent Office: 1507 Maury Street, Houston, Texas New York Office: 39 Cortlandt Street 


Fresh stocks carried in principal drilling fields. 
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THe PETROLEUM ENGINEER’sS ConTINUOUS TABLES P 213.2 
MULTIPLIERS FOR CONVERTING MEASURED VOLUME TO VOLUME AT 
60 DEGREES FAHRENHEIT 
| Observed | 10° A.P.I. | 20° A.P.I. | 30° A.P.I. | 40° A.P.I. | 50° A.P.I. | 60° A.P.I. | 70° A.P.I. | 80° A.P.I. | 90° A.P.T. 
temp., 1.0 sp. gr. 0.934 sp. gr. | 0.876 sp. gr. | 0.825 sp. gr. | 0.780 sp. gr. | 0.739 sp. gr. 0.702 sp. gr. | 0.669 sp. gr. | 0.639 sp. gr. 
deg. fahr. | 
| 0 1.0223 1.0239 1.0256 1.0284 1.0324 1.0370 1.0411 1.0451 1.0496 | 
1 1.0220 1.0235 1.0251 1.0279 | 1.0319 1.0364 1.0404 1.0444 1.0488 | 
2 1.0216 1.0231 1.0247 1.0275 1.0313 1.0358 1.0397 1.0436 1.0480 
3 1.0212 1.0227 1.0243 1.0270 1.0308 1.0351 1.0391 1.0429 1.0471 
| 4 1.0208 1.0223 1.0238 1.0266 1.0302 1.0345 1.0384 1.0421 1.0463 
| 5 1.0204 1.0219 1.0234 1.0261 1.0297 1.0339 1.0377 1.0414 1.0455 
6 1.0200 1.0215 1.0230 1.0256 1.0292 1.0333 1.0370 1.0407 1.0447 
| 7 1.0196 1.0211 1.0226 1.0251 1.0286 1.0327 1.0363 1.0399 1.0439 
| 8 1.0193 1.0207 1.0221 1.0247 1.0281 1.0321 1.0357 1.0392 1.0430 
9 1.0189 1.0203 1.0217 1.0242 1.0275 1.0315 1.0350 1.0384 1.0422 
| 10 1.0185 1.0199 1.0213 1.0237 1.0270 1.0309 1.0343 1.0377 1.0414 | 
| 11 1.0181 1.0195 1.0209 1.0232 1.0265 1.0303 1.0336 1.0370 1.0406 
12 1.0177 1.0191 1.0205 1.0227 1.0259 1.0297 1.0329 1.0362 1.0398 
13 1.0174 1.0187 1.0200 1.0223 1.0254 1.0290 1.0323 1.0355 1.0389 
14 1.0170 1.0183 1.0196 1.0218 1.0248 1.0284 1.0316 1.0347 1.0381 
15 1.0166 1.0179 1.0192 1.0213 1.0243 1.0278 1.0309 1.0340 1.0373 
16 1.0162 1.0175 1.0188 1.0208 1.0238 1.0272 1.0302 1.0332 1.0365 
17 1.0159 1.0171 1.0183 1.0203 1.0232 1.0266 1.0295 1.0325 1.0357 
18 1.0155 1.0167 1.0179 1.0199 1.0227 1.0259 1.0289 1.0317 1.0348 | 
19 1.0152 1.0163 1.0174 | 1.0194 1.0221 1.0253 1.0282 1.0310 1.0340 | 
20 1.0148 1.0159 1.0170 | 1.0189 1.0216 1.0247 1.0275 1.0302 1.0332 
21 1.0144 1.0155 1.0166 1.0184 1.0211 1.0241 1.0268 1.0295 1.0324 
22 1.0140 1.0151 1.0162 1.0180 1.0205 1.0235 1.0261 1.0287 1.0316 
23 1.0137 1.0147 1.0157 1.0175 1.0200 1.0229 1.0255 1.0280 1.0307 
24 | 1.0133 1.0143 1.0153 1.0171 1.0194 1.0223 1.0248 1.0272 1.0299 
25 1.0129 1.0139 1.0149 1.0166 1.0189 1.0217 1.0241 1.0265 1.0291 
26 1.0125 1.0135 1.0145 1.0161 1.0184 1.0211 1.0234 1.0257 1.0283 
27 1.0122 1.0131 1.0141 1.0156 1.0178 1.0205 1.0227 1.0250 1.0275 
28 1.0118 1.0127 1.0136 1.0152 1.0173 1.0198 1.0221 1.0242 1.0266 
29 1.0115 1.0123 1.0132 1.0147 1.0167 1.0192 1.0214 1.0235 1.0258 
30 | 1.0111 1.0119 1.0128 1.0142 1.0162 1.0186 1.0207 1.0227 1.0250 
31 | 1.0107 1.0115 1.0124 1.0137 1.0157 1.0180 1.0200 1.0220 1.0242 
32 | 1.0103 1.0111 1.0119 1.0133 1.0151 1.0174 1.0193 1.0212 1.0234 
33 1.0100 1.0107 1.0115 1.0128 1.0146 1.0167 1.0186 1.0205 1.0225 
34 1.0096 1.0103 1.0110 1.0124 1.0140 1.0161 1.0179 1.0197 1.0217 
35 1.0092 1.0099 1.0106 1.0119 1.0135 1.0155 1.0172 1.0190 1.0209 
36 1.0088 1.0095 1.0102 1.0114 1.0130 1.0149 1.0165 1.0182 1.0201 
37 1.0084 1.0091 1.0098 1.0109 1.0124 1.0143 1.0158 1.0175 1.0192 
38 1.0081 1.0087 1.0093 1.0105 1.0119 1.0136 1.0152 1.0167 1.0184 
39 1.0077 1.0083 1.0089 1.0100 1.0113 1.0130 1.0145 1.0160 1.0175 
40 1.0073 1.0079 1.0085 1.0095 1.0108 1.0124 1.0138 1.0152 1.0167 
41 1.0069 1.0075 1.0081 1.0090 1.0103 1.0118 1.0131 1.0144 1.0159 
42 1.0066 1.0071 1.0077 1.0085 1.0097 1.0112 1.0124 1.0137 1.0150 
43 1.0062 1.0067 1.0072 1.0081 1.0091 1.0105 1.0118 1.0129 1.0142 
44 1.0059 1.0063 1.0068 1.0076 1.0086 1.0099 1.0111 1.0122 1.0133 
45 1.0055 1.0059 1.0064 1.0071 1.0081 1.0093 1.0104 1.0114 1.0125 
46 1.0051 1.0055 1.0060 1.0066 1.0076 1.0087 1.0097 1.0106 1.0117 
47 1.0048 1.0051 1.0055 1.0061 1.0070 1.0081 1.0090 1.0099 1.0109 
48 1.0044 1.0047 1.0051 1.0057 1.0065 1.0074 1.0083 1.0091 1.0100 
49 1.0041 1.0043 1.0046 1.0052 1.0059 1.0068 1.0076 1.0084 1.0092 
50 1.0037 1.0039 1.0042 1.0047 1.0054 1.0062 1.0069 1.0076 1.0084 
51 1.0033 1.0035 1.0038 1.0042 1.0049 1.0056 1.0062 1.0068 1.0076 
52 1.0029 1.0031 1.0034 1.0038 1.0043 1.0050 1.0055 1.0061 1.0067 
53 1.0026 1.0028 1.0029 1.0033 1.0038 1.0043 1.0049 1.0053 1.0059 
54 1.0022 1.0024 1.0025 1.0029 1.0032 1.0037 1.0042 1.0046 1.0050 
55 1.0018 1.0020 1.0021 1.0024 1.0027 1.0031 1.0035 1.0038 1.0042 
56 1.0014 1.0016 1.0017 1.0019 1.0022 1.0025 1.0028 1.0030 1.0034 
57 1.0011 1.0012 1.0013 1.0014 1.0016 1.0019 1.0021 1.0023 1.0025 
58 1.0007 1.0008 1.0008 1.0010 1.0011 1.0012 1.0014 1.0015 1.0017 
59 1.0004 1.0004 1.0004 1.0005 1.0005 1.0006 1.0007 1.0008 1.0008 
60 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
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HYATT lier Bearings 






oe Roller Bearings are built into oil field 
equipment with the utmost security because they 


protect vital working parts against shocks, wear This CONTINENTAL- SHELDON 


r . Z 4a HB” di T . " 
and misalignment. Years of successful experience . RTD: NIN 


sion is another oil field unit that 
have proved that these dependable bearings help is earning a name for itself along 


, , ‘ ith th leadi kes of 
extend equipment life and assure smoother, quieter, lenivende meine 


equipment employing depend- 

and more efficient operation with less care. able Hyatt Roller Bearings. 
Thus is Hyatt protection—the result of correct 
bearing design, sound application, and precision 
manufacture by Hyatt engineers and craftsmen— 
generously contributing to greater production. Is 


there any further way we may serve you? Hyatt 





Bearings Division, General Motors Corporation, 


Harrison, New Jersey. 
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CROSS-SECTION AREA OF ANNULAR SPACE BETWEEN DRILL PIPE AND CASING, SOQ. IN. 
Weight, Juterual : ey 
Casing complete | Actual | cross-section Diameter of drill pipe, in. 
diameter, | with coup- a area of 
O.D., lings, in. casing, 23% 2% 3% 4l4 5% 65% 7% 85% 
in. Ib. per ft. sq. in. 
434 16.00 4.082 13.087 8.657 6.595 
5 13.00 | 4.494 15.862 11.432 9.370 
15.00 4.408 15.261 10.831 8.769 
18.00 | 4.276 14.360 9.930 7.868 
21.00 | 4.154 13.553 9.123 7.061 
5!2 14.00 |} 5.012 19.729 15.299| 13.237] 10.108 
17.00 | 4.892 18.796 14.366| 12.304 9.175 
20.00 | 4.778 17.930 13.500} 11.438 8.309 
534 14.00 | 5.290 21.979 17.549| 15.487| 12.358 
17.00 | 5.190 21.156 16.726| 14.664) 11.535 
19.50 | 5.090 20.348 15.918| 13.856| 10.727 
22.50 4.990 19.557 15.127] 13.065 9.936 
6 20.00 | 5.352 22.497 18.067} 16.005] 12.876 
65% 20.00 | 6.049 28.738 24.308| 22.246] 19.117) 12.834 
22.00 | 5.989 28.171 23.741| 21.679] 18.550) 12.267 
24.00 | 5.921 27 .535 23.105| 21.043) 17.914) 11.631 
26.00 | 5.855 26.924 22.494| 20.432] 17.303) 11.020 
28.00 | 5.791 26 .339 21.909] 19.847] 16.718) 10.435 
7 17.00 | 6.538 33.572 29.142] 27.080] 23.951) 17.668 
20.00 | 6.456 32.735 28.305| 26.243) 23.114) 16.831 
22.00 | 6.398 32.150 27.720) 25.658) 22.529) 16.246 
24.00 | 6.336 31.530 27.100} 25.038} 21.909) 15.626 
26.00 | 6.276 30.935 26.505| 24.443} 21.314) 15.031 
28.00 | 6.214 30.327 25.897| 23.835) 20.706) 14.423 
30.00 | 6.154 29.744 25.314] 23.252] 20.123) 13.840 
43.00 | 5.736 25.841 21.411} 19.349} 16.220) 9.937 
75% 26.40 | 6.969 38.144 33.714| 31.652] 28.523] 22.240 
29.70 | 6.875 37.122 32.692] 30.630} 27.501) 21.218 
33.70 | 6.765 35.944 31.514] 29.452] 26.323) 20.040 
8 26.00 | 7.386 42.846 38.416| 36.354] 33.225) 26.942) 18.540 
8l¢ 28.00 | 7.485 44.002 39.572] 37.510} 34.381] 28.098) 19.696 
32.00 | 7.385 42.834 38.404| 36.342] 33.213) 26.930) 18.528 
35.50 | 7.285 41.682 37.252] 35.190] 32.061); 25.778) 17.376 
39.50 | 7.185 40.546 36.116] 34.054} 30.925) 24.642) 16.240 
854 28.00 | 8.017 50.479 46.049| 43.987| 40.858) 34.575) 26.173 
32.00 | 7.921 49.278 44.848| 42.786! 39.657) 33.374) 24.972 
36.00 | 7.825 48.091 43.661] 41.599| 38.470) 32.187) 23.785 
38.00 | 7.775 47.478 43.048} 40.986) 37.857) 31.574) 23.172 
43.00 | 7.651 45.976 41.546] 39.484) 36.355) 30.072) 21.670 
9 34.00 8.290 53.976 49.546| 47.484| 44.355) 38.072) 29.670) 19.504 
38.00 8.196 52.759 48.329] 46.267) 43.138] 36.855) 28.453) 18.287 
40.00 | 8.150 52.168 47.738| 45.676| 42.547) 36.264) 27.862) 17.696 
45.00 | 8.032 50.669 46.239] 44.177) 41.048) 34.765) 26.363) 16.197 
95% 36.00 | 8.921 62.505 58.075} 56.013} 52.884) 46.601) 38.199) 28.033 
38.00 | 8.885 62.002 57.572| 55.510) 52.381) 46.098) 37.696) 27.530 
40.00 | 8.835 61.306 56.876] 54.814] 51.685) 45.402) 37.000) 26.834 
42.00 | 8.799 60.808 56.378} 54.316] 51.187| 44.904) 36.502) 26.336 
43.50 | 8.755 60.201 55.771| 53.709) 50.580) 44.297) 35.895) 25.729 
10 33.00 | 9.384 69.162 64.732} 62.670} 59.541) 53.258) 44.856) 34.690) 23.498 
1034 40.50 | 10.050 79.327 74.897] 72.835] 69.706) 63.423) 55.021) 44.855) 33.663 
45.50 | 9.950 77.757 73.327| 71.265| 68.136) 61.853) 53.451) 43.285) 32.093 
51.00 | 9.850 76.201 71.771} 69.709} 66.580) 60.297) 51.895) 41.729) 30.537 
55.50 | 9.760 74.815 70.385| 68.323) 65.194) 58.911] 50.509) 40.343) 29.151 
113% 47.00 | 11.000 95.033 90.603} 88.541] 85.412) 79.128) 70.727; 60.561) 49.369) 36.607 
54.00 | 10.880 92.971 88.541| 86.479| 83.350) 77.067) 68.665) 58.499) 47.307) 34.545 
60.00 | 10.772 91.135 86.705| 84.643] 81.514) 75.231) 66.829) 56.663) 45.471) 32.709 
12 40.00 | 11.384 101.784 97.354} 95.292] 92.163) 85.880) 77.478) 67.312) 56.120) 43.358 
13 | 40.00 | 12.438 121.504 117.074| 115.012] 111.883} 105.600] 97.198) 87.032) 75.840) 63.078 
45.00 | 12.360 119.985 | 115.555) 113.493} 110.364] 104.081) 95.679) 85.513) 74.321) 61.559 
50.00 | 12.282 118.476 | 114.046] 111.984] 108.855) 102.572} 94.170) 84.004) 72.812) 60.050 
54.00 | 12.220 117.283 | 112.853} 110.791 | 107.662) 101.379} 92.977) 82.811) 71.619) 58.857 
13% 48.00 | 12.715 126.977 | 122.547| 120.485) 117.356) 111.073) 102.671; 92.505) 81.313) 68.551 
54.50 | 12.615 | 124.987 120.557 | 118.495| 115.366) 109.083) 100.681) 90.515) 79.323) 66.561 
| 61.00 | 12.515 | = 123.013 118.583 | 116.521 | 113.392) 107.109) 98.707) 88.541) 77.349) 64.587 
68.00 | 12.415 | 121.055 116.625) 114.563| 111.434] 105.151) 96.749) 86.583) 75.391) 62.629 
14 | 50.00 | 13.344 | 139.850 | 135.420] 133.358) 130.229) 123.946) 115.544) 105.378) 94.186) 81.424 
16 55.00 | 15.375 185.661 181.231 | 179.169| 176.040| 169.757) 161.355) 151.189) 139.997) 127.235 
65.00 | 15.250 | 182.655 | 178.225| 176.163] 173.034) 166.751) 158.349) 148.183) 136.991) 124.229 
| 70.00 | 15.198 | 181.411 176.981 | 174.919} 171.790] 165.507) 157.105) 146.939) 135.747) 122.985 
75.00 | 15.125 | 179.673 175.243 | 173.181 | 170.052| 163.769) 155.367) 145.201) 134.009) 121.247 
84.00 | 15.010 176.951 172.521 | 170.459} 167.330) 161.047) 152.645) 142.479) 131.287) 118.525 
185¢ 78.00 | 17.855 250.386 | 245.956 | 243.894] 240.765) 234.482) 226.080) 215.914) 204.722) 191.960 
87.50 | 17.755 247.590 | 243.160] 241.098 | 237.969) 231.686) 223.284) 213.119) 201.926) 189.164 
96.50 | 17.655 244.808 | 240.378] 238.316 | 235.187) 228.904) 220.502) 210.336) 199.144) 186.382 
20 90.00 | 19.190 289.228 | 284.798| 282.736 | 279.607) 273.324) 264.922) 254.756) 243.564) 230.802 
2114 92.50 | 20.710 336 . 861 332.431 | 330.369 | 327.240) 320.957) 312.555) 302.389) 291.197| 278.435 
103.00 | 20.610 333.616 | 329.186] 327.124| 323.995) 317.712| 309.310) 299.144) 287.952) 275.190 
114.00 | 20.510 330.386 | 325.956] 323.894] 320.765) 314.482] 306.080) 295.914) 284.722) 271.960 
241) 100.50 | 23.750 443.015 | 438.585| 436.523 | 433.394) 427.111] 418.709) 408.543) 397.351) 384.589 
= 113.00 | 23.650 439.292 | 434.862] 432.800] 429.671] 423.388] 414.986] 404.820) 393.628] 380.866 
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You can place the utmost confidence in Chester Casing 
and Couplings. They are built to withstand the tough 
conditions—in every application for which they are 
recommended. Where service conditions are the most 
difficult, experienced drillers specify ‘Chester’ for 
dependable operation. 


Threads will not strip under the heavy load of a heavy 
string of casing and galling and burning of Chester 


High Tensile threads is almost unknown. 


For all your pipe requirements—you can’t go wrong 
when you say “‘Chester!”’ 


SOUTH CHESTER TUBE CO. 


District Sales Managers 


F. H. Gibson, 1331 Gulf Bldg., 
Pittsburgh, Pa. 

J. P. Cooney, 715-716 A. G. Bart- 
lett Bldg., Los Angeles, Calif. 

J. P. Steele, Petroleum Bldg., 
Fort Worth, Texas. 


District Offices 


South Chester Tube Co., 1708 
Hudson Terminal Bldg., 30 
Church St., New York, N. Y. 





CHESTER, PA. 


J. D. Swartz, Beacon Bldg., 
Tulsa, Oklahoma. 


E. L. Moseley, 2218 Mills Street, 


Houston, Texas. 


District Warehouses 


Houston, Texas; Thenard, Calif.; 


San Francisco, Calif. 


Distributors 


Western Supply Co., Tulsa, Okla., 
and Branches. 

International Supply Co., Tulsa, 
Okla., and Branches. 


Dunigan Tool & Supply Co., 
Breckenridge, Texas, an 
Branches. 

Bridgeport Machine Co., Wichita, 
Kans., and Branches. 


Louisiana Supply Co., Sulphur 
and Brimstone, La. 








‘ead =, 
TP, i) 
u > 
eb 


Industrial Supply Company, Inc., 
Wichita Falls, Texas, and 
Branches. 

Decker Tool & Supply Co., Elec- 
tra, Texas, and Branches. 

J. E. Matthews, Ranger, Texas. 

Stephen H. McCabe, 508 4th St., 
San Francisco, Calif. 

Viking Automatic Sprinkler Co., 
2715 East 12th St., Los An- 
geles, Calif. 

Herley Supply Co., 3006 Cherry 
Ave., Long Beach, Calif. 

Tubular Sales Company, 811 W. 
Seventh St. Bldg., Los Angeles, 
Calif. 

Barde Steel Co., Seattle, Wash., 
and Portland, Ore. 

Star Drilling ‘Machine Co., 550 
Clinton St., Portland, Ore., and 
Akron, Ohio. 

The Atha Supply Co., Zanesville, 
O., and Mr. Pleasant, Mich. 
United Pipe & Supply Corpora- 
tion, Charleston, W. Va., and 

Branches. 

Prichard Supply Co., Manning- 

ton, W. Va., and Branches. 


CHESTER 


STEEL CASING AND LINE PIPE 
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150 £8. SLURRY AT 200°F 
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15.0 LB SLURRY AT 1S0°F 


Charts show Comparative Fluidity of 
“INFERNO” Cement Slurrys at High 
Temperatures. 
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..an oil well cement for use at any 
depth where sulphate waters and 
high temperatures are encountered 


@ TRINITY “INFERNO,” the Slow-Setting, Sulphate- 
Resisting Portland Cement made especially for High Tempera- 
tures found in deep-well cementing, was perfected and 
introduced after exhaustive research and tests made at the 
request of leading oil companies in collaboration with their 
technical men. A true Portland Cement, with no admixtures, 
“INFERNO” is as easy to mix as Standard Portland Cement, 
and has the viscosity, pumpability or fluidity so desired by 
oil men. With “INFERNO”, too, it is easy to get a heavy 
slurry if needed. It sets slowly, yet hardens quickly, develop- 
ing a high strength within one day. Try “INFERNO” on your 
next “deep-well” job—see for yourself the advantages 
“INFERNO” gives. 


YOUR LOCAL LUMBER AND BUILDING 
MATERIAL DEALER CAN SUPPLY YOU 


TRINITY PORTLAND CEMENT 
COMPANY 


Manufacturers of Trinity Standard Portland Cement, Trinity ‘‘High Early 
Strength” Portland Cement, Trinity ‘Fibre’ Cement and 
Trinity Mix Masonry Cement. 


DALLAS @® FORT WORTH @ HOUSTON 


Cementing well in Rodessa field with 
“INFERNO” (Photo by LeDoux). 
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